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I.— Barnacles of the Oreusia-Pyrgoma Type from the 

Pleistocene of Barbados . By Thomas H. Withers, 
K.G.S. 

(Published by permission of the Trustees of the British Museum.) 

[Plate I. figs. 1-11.] 

Among the Balanomorph barnacles inhabiting corals are 
two closely allied genera, Creusia and Pyrgoma . Creusia 
lias a shell consisting of four compartments with well- 
developed radii, and the shell of Pyrgoma consists only of 
a single piece, the separate compartments having become 
fused together. 

The Barbados specimens here described are interesting, 
because they represent the first fossil of this type found 
outside Europe. Moreover, they are from a definite W eat 
Indian locality, which was lacking in the case of the Recent 
specimens studied bv Darwin, and with other specimens 
serve to throw a little more light on the evolution of this 
type of barnacle. 

My thanks are due to Mr. F. W. Penny, F.G.S., formerly 
of Trinidad, for helping me to trace more precisely the 
locality of the Barbados specimens. 

Ann. ds Mag . N , Hist. Ser. 9. VoL xvii. 
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2 Mr. T. II. Withers on Barnacles from 

Creusla barbademis, sp. n. (PI. I. figs. 3-11.) 

? 18/54. Crewiiu spinulom , var. 4, Darwin, Day »Soc. Monogr. Cirri- 
pedia, lklanideo, p. 378, pi. xiv. figh. 6*-0/. 

Diagnosis . Shell depressed, outwardly formed of a single 
piece in the smaller shells, but with two sutures at the 
earinal end in the older shells, and with four well-marked 
sutures on the iuside of the sheath; oritiee almost oval ; 
basis sub-cylindrical, not permeated by pores. Scutum and 
tergum sub-triangular, fused together. Scutum slightly 
hollowed out near the basi-tergal angle, which is abruptly 
cut off. Tergum with the spur rather narrow and pointed ; 
on the earinal side the basal margin is distinctly hollowed 
out, and on the inner earinal edge there is formed a broad 
flat plate. 

Horizon and Locality . Pleistocene* (disintegrated lime¬ 
stone), Brighton Estate, Parish of St. George, just over 
6 miles E.N.E. of Bridgetown, on the main road from 
Bridgetown to St. Philip, Barbados. Altitude between 
150' to 200'. The specimens bear the following label:— 
44 From disintegrated limestone rock, Brighton Estate, 
St. Luke’s Chapelry, Barbados. Rev. Grevillc I. Chester.” 

Holotype . A shell without basis, to which belongs the 
fused scutum and tergum (PI. 1. fig. 5), registered 
In. 22,541. 

Material . Nine specimens in the Geological Department 
of the British Museum, namely, four complete shells with 
bases, In. 22,535-Iu. 22,538; three shells without bases, 
In. 22,539-ln. 22,541 (one with four opercular valves. 
In. 22,540, and another, the liolotope, with a fused right 
scutum and tergum, In. 22,541); two bases, In. 22,542-3. 

Description . Externally, four examples (In. 22,537-8, 
In. 22,540-1), with a rostro-carinal length ranging from 
5*8 to 6*9 mm. respectively, have the shell entire; but in 
the two larger specimens (In. 22,535-0), with a rostro- 
carinal length of 7*5 and 9*5 respectively, there is a suture 
formed on each side at the earinal end of the shell, but 
none at the rostral end, although there seems to be a 
whitish line indicating where a suture might be. On the 
inside of the sheath there are four definite sutures in all 
the specimens, but they are not nearly so well marked in 
the small examples. An attempt to break a medium-sized 
shell (In. 22,540) across the sutures seen on the inside of 
the sheath was only successful in that it broke diagonally 

* See A. J. Jtikes-Browne and J. B. Harrison, 1891,The Geology of 
Barbados,” Quart. Joum. Geol. Soe. London, vol. xlvii. pp 225, 289. 
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the Pleistocene of Barbados . 

across a rostral and a earinal suture, but the break was not 
clean. This slid I showed some indication of the overlnp 
of the rostrum over what would be the lateral compart¬ 
ment, if the compartments were separate. Another shell 
(In. 22,535) shows what might be regarded as the ala, but 
this is only to be seen on one side. There is no definite 
sutural edge, nor is there the slightest trace of septa, such 
as are seen in a typical Creusia . 

Shell oval, with the rostral end more broadly rounded, 
depressed, and with rather prominent and closely approxi¬ 
mating ribs radiating from the orifice, and continued on to 
the cylindrical basis. Orifice almost oval. On the inner 
side of the walls there are very distinct and rounded ribs 
which stand out very prominently, and between them a thin 
lamina is occasionally formed on the inside of the; wall, thus 
forming small pores such as are seen at the earinal end of 
the shell figured (PI. I. fig. 3). The lower edge of the 
sheath is usually free, but in one specimen the rostral end 
is closely attached to the inner wall. Basis unusually long, 
with thin walls, not permeated by pores. 

Scutum sub-triangular, somewhat elongate transversely, 
with the basal margin convex, slightly hollowed out near 
the basi-tergal angle, which is rather abruptly cut off. The 
adductor ridge is very prominent, and, while its upper part 
extends high up and parallel to the articular ridge, the 
lower edge is broadly rounded, and extends right *to but 
not below the basal margin. There is just the merest 
suggestion of a tooth near the rostral angle in one scutum 
(PI. I. fig. 5). 

Tergum about two-tliirds the width of the scutum, with 
the furrow somewhat variable, for it is a little more open 
in one specimen (PI. I. fig. 4) than in the other. In 
consequence of the closer folding in of the sides of the 
furrow, the latter specimen (PI. I. fig. 5) lias a narrower 
aud more pointed spur, and on the surface the valve along 
the line of the adcarinal furrow forms a more prominent 
ridge. Spur about one-fourth the length of the valve. On 
the earinal side the basal margin is very distinctly hollowed 
out, and the basi-carinal angle is somewhat protuberant. 
Along the inner earinal edge a rather broad plate is formed, 
as is mentioned by Darwin in var. 4 of Creusia spinulosa , and 
the basal part of the plate forms the produced and rounded 
basi-carinal augle. 

Comparison with other Species. The difficulty with these 
Barbados specimens is whether to refer them to the genus 
Creusia or to Pyrgoma. Darwin, of course, thought that 

1* 



4 Mr* T. H. Wither* on BarnctoUs from 

Croatia and Pyrgoma were too closely related to rank as 
distinct genera, but a typical Creusia can be distinguished 
by the presence of four separate compartmeuts furnished 
with radii* 

Their sub-cylindrical rather than cup-shaped basis, the 
absence of definite compartments with radii, and the ap¬ 
parent absence of definite sutural edges with septa, is more 
like the condition seen m Pyrgoma . 

On the other hand, the opercular valves agree more 
closely with those of Creusia , especially with Darwin's 
var. 4 of Creusia sptnulosa . They even agree with that 
variety in the presence of a plate on the inner carinal edge 
of the tergum (Darwin, 1854, pi. xiv. fig. 6 /), and it is 
difficult from the opercular valves not to regard them as 
belonging to that form. 

Darwin's localities for his var. 4 are “ Philippine Islands 
Archipelago" and “West Indies," but he does not state 
from which locality came the terga he figured (1854, 
pi. xiv. figs. 6 i-6/). The specimens in the Zoological De¬ 
partment of the British Museum throw no light on this 
question. The shell of var. 4 has definite compartments 
with radii, and the sutural edges are marked with septa, 
which are distinctly branched in one specimen examined 
by me. 

It may be that this Pleistocene form resembles Creusia 
spinulosa , var. 4, so closely in its opercular valves, because 
it is an offshoot from the same stock, and in the partial 
fusion of its compartments is in the early period of develop¬ 
ment towards the Pyrgoma stage. 

In the circumstances, it seems best at present to give a 
distinctive name to this Barbados form, and in spite of the 
absence of definite radii to refer it to the genus Creusia . 
Creusia spinulosa , var* 4, is doubtfully included in the 
synonomy, and it is probable that further properly collected 
recent material may help to throw light on the difficulty 
involved. 

Pyrgoma was considered by Darwin to be a further 
development of Creusia , through the complete coalescence 
of the four compartments. The geological distribution 
apparently throws no light on this, for forms have been 
described as Creusia and Pyrgoma , in each case having a 
range from Miocene to Recent. It is very probable, how¬ 
ever, tb*t a re-examination of the geologically earliest 
species described ss Pyrgoma would result in showing that 
these forms are nearer to the Creusia type, with the com¬ 
partments either separate or hot completely fused; probably 
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only the Pliocene P. anglicum , among the fossil species, 
should rightly be referred to Pyrgoma. 

The four fossil species referred to Pyrgoma are— 
P. anglicum , G. B. Sowerby*; P. costatum, , Seguenza*; 
P. diploconus , Seguenza*, and P. rafters, Des Moulins 
(which is considered by De Alessandri to be synonymous 
with P. multicostatum , Seguenza) * ; and these occur in the 
Tertiaries of Italy, France, and England. 

Six species have been referred to Creusia^ as a sub-genus 
of Pyrgoma (C. eturi , C. fuchei , C. costata (Kramberger- 
Goijanovic), C. moravica , C. mioccenica , and C. darwiniana), 
and all these have been described by V. J. Proch&zkaf 
from the Miocene of Austria and neighbouring countries. 
Certain of these, especially C. darwiniana , have well- 
developed radii, and C. eturi has the sutural edges of the 
compartments septate and denticulated. De Alessandri J 
has suggested that of these species Creusia fuchei is the 
same as P. multicostatum , Seguenza, and Creusia moravica 
the same as Pyrgoma costatum , Seguenza. 

It has been possible to examine only one Miocene 
specimen, and this comes from the Upper Coralline Lime¬ 
stone (Upper Miocene) of Redum Majesa, Malta (Brit. Mus., 
In. 22,776), and is apparently identifiable with Pyrgoma 
rangi 9 Des Moulins (? = P. multicostatum, , Seguenza). This 
specimen has no very definite radii, but there are indications 
of four sutures on the outer surface. On the inner surface 
there are four sutures on the inside of the sheath, and the 
else are weakly shown at the carinal end. The shell has a 
rostro-carinal length of 9 mm. It is significant that this 
is not a typical Pyrgoma , but is nearer to Creusia . 

Of Pyrgoma anglicum several specimens from the Pliocene 
(Coralline Crag) of England have been examined. Exter¬ 
nally they show not the slightest trace of any suture. One, 
a very fine example, has on the inside of the sheath two 
well-marked suttores at the carinal end (PI. I. fig. 2), but 
there is no trace of any sutures at the rostral end. This 
shell has a rostro-carinal length of 6*5 mm. Four other 
speeimens in the Geological Department of the British 
Museum, registered In. 15,949-In. 15,952, have two sutures 
on the sheath at the cariual end of the shell, but they are 
not so well marked, and they seem to be less distinct, or 


4 d* 

+ 1855. Darwin, Palisottt. Soc. Monogr. Foss. Balanidae, p. 36; 
* 1906. De Alessandro, Pakeontogr. ital. xii. pp. 820-322; 1022. De Ales¬ 
sandri, Act. Boo. Linn. Bordeaux, Ixxiv. p. 228. 
f 189$. Raspravy, 6eskd Akad, CU. Franttfka Joseph a (ii.), ii. 


X .l#0. Ab*. x-k, ftoL Ztychiuct, nii< p. 120. 
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even non-existent, in the smaller shells. These specimens 
have a rostro-carinal length of from 3 3 to 5*5 mm. Darwin 
considered this Coralline Crag form to be identical with the 
recent species, although differing slightly among other 
characters in having more prominent ribs. These are well 
shown in the present specimen (PI. I. fig. 1), and on the 
inner side of the shell, where part of the basis is still 
adhering, the pores of the basis are quite distinct (PI. I. 
fig. 2), a feature often difficult to see* 

The Pleistocene form ( Crmsia barbadensis, sp. n.) cannot 
be said to have radii, although there are indications of 
sutures on the outer surface. In the older specimens the 
two at the carinal end are quite definite, and even more 
definite on one side than the other, for it shows a shoulder 
or ala on which the radii, had they been developed, would 
overlap. It is at the carinal end of the sheath that the 
sutures are seen in the Pliocene, P. anglicum. Four well- 
marked sutures are present on the inside of the sheath 
(PI* I. fig. 3) in all the specimens, but there is no definite 
trace of sutural edges to the compartments. 

In the recent Pyrgoma stokesi two sutures at the carinal 
end of the sheath have been noticed by me in a specimen 
from the West Indies. 

Darwin (1854, p. 355) has said of Pyrgoma : “The shell 
consists of a single piece, generally without any suture, 
even on the internal surface ; and this is the case, at least 
in P . anglicum, in extremely young colourless specimens: 
nevertheless, in some specimens of this very species, and 
of P. conjugatun *, there were traces of two, but only two, 
sutures on the sheath, one on each side towards its carinal 
end”; and (p. 357) “From the close allinnce between this 
geuus [ Pyrgoma ] and Creusia , it is probable that the shell, 
if examined immediately after the metamorphosis, would be 
found to show traces of four compartments.” Darwin 
(1854, p. 361; 1855, p. 37) further said, presumably with 
regard to recent examples of P. anglicum: “In several 
specimens there were on each side, at the carinal end of 
the shell, a trace of a suture, which could be perceived on 
the sheath.” 

Granting that Pyrgoma is a development from Creusia , 
and I am convinced from the present evidence that this 
is the case, then the above fossil and recent species show in 
their varied development of sutures and radii on the outer 
surface, in the presence of two or more sutures on the 
inside of the sheath, and in the Variability of development 
of the sutural edges, that the Pyrgoma stage is being 
reached independently along v&rioqp lines. 
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II.— A new Cirripede from the Niobrara Cretaceous of 
Kansas. By Thomas II. Withers, F.ti.S. 

(Published by permission of the Trustees of the British Museum.) 

[Plate I. fig. 12.] 

Four species of Cirripedia have so far been described from 
the Cretaceous of Kansas, namely :— 

Stramentum haworthi* (Wiliiston), and S. tabulatum, 
Logan t; Squama spissa , Logan t, and S. lata, Logan f. 

Judging from tlie description, and the particular plates 
that are said to be absent in the second species of each 
genus, it would appear that the second species is based on 
incomplete specimens of the first-named species. 

Stramentum haworthi is represented in the Geological 
Department of the British Museum by several fine examples 
collected by Mr. Handel T. Martin, and some that added to 
our knowledge of the structure of that species and of the 
genus have already been described by me J. 

Quite recently efforts were made to obtain from 
Mr. Martin examples of the genus Squama , but, although 
many Cirripedes were sent, including some from the 
type-locality of Stramentum tabulatum , they all proved to 
belong to the species S. haworthi , even though some of the 
specimens did lack the carinal valves. 

One of the blocks of chalk sent by Mr. Martin, however, 
exhibited a new species of Cirripede in close association 
with several examples of Stramentum haworthi , but, before 
proceeding to describe this new form, it might be appro¬ 
priate here to say a word concerning the organism to which 
many of these Cirripedes are attached. 

The described specimens of Squama are said to have been 
attached to specimens of Inoceramus , but, while the type 
of Stramentum haworthi is said to be attached to a shell of 
Ostrea congest a, most of the specimens are not attached to 
any obvious shell, in my paper (1920), it was stated that 
the specimens of S. haworthi had apparently been attached 
to some strap-like organism of which only a stain remains, 
and Mr. Martin, in litt ., has suggested that these impressions 

♦ Williston, 1896, Univ Gaol. Surv. Kansas, vol. ii. p. 243, 
pi. xxxvi. 

t Logan, 1897, Kansas Univ. Quart vol. vi no. 4, Oct, ser. A, 
p. 188; 1898, Univ. Gaol. Surv. Kansas, vol. iv. p, 498. pi. ext 
t Withers, 1920, Ann. & Mag. Nat. Hist. ser. 9, vol. v. pp. 09 etaeq., 
pi. iv. 
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are flags or seaweeds. One email specimen among the 
present material, however, in f no way differing from the 
Other similarly slightly tapering impressions, which some¬ 
times reach a foot Tong, has in places traces of suture-lines 
and, what is equally important, a fragment of a siphuncle. 
This individual specimen is an undoubted Baculite, although 
most of the shell has disappeared, and, while not actually 
proving that the other specimens are Baculites also, it 
certainly suggests such a probability. Most of the known 
examples of Stramentum pulchellum from the Cretaceous 
of England and Bohemia are attached to species of 
Ammonites, 


Genus Calantica, Gray, 

Subgenus Titanolkpas, Withers. 

Valves of lower whorl large, high, but not incurved, and 
overlapping the bases of the valves of the upper whorl. 
Umbo of scutum subcentral, and of the remaining valves 
apical. Number of valves thirteen. 

Sub.yenotype. T. tuberculata (Darwin). 

Calantica ( Titanolepas ) martini, sp. n. 

(PI. I. fig. 12.) 

Diagnosis. Valves with fine transverse growth-ridges, 
crossed by fine, raised, closely-set, longitudinal ridges, not 
produced into blunt spines as in T. tuberculata. Scutum 
with the umbo situated more than one-third the extent 
of the valve from the apex, and the upper part of the 
occludent margin almost in line with the lower part. 
Tergum subrliomboidal, comparatively broad. 

- Horizon and Locality . Upper Senonian, Niobrara Series : 
10 m. S,W. of Gove City, on Plum Creek, Gove Co., 
Kansas, U.S.A. 

Collection . Collected by Mr. Handel T. Martin, and now 
in the Geological Department of the British Museum, 
registered In. 21,941. 

Description* The available material consists of a single 
almost complete individual, of which most of the capitular 
valves ere preserved, although slightly displaced, and the 
plates of the peduncle are much displaced. 

The specimen has been squeezed from the direction of 
tike lower carinal end, for the c&rma lies with the whole 
outer surface uppermost, and the adjacent tergum and 
scutum have been pushed slightly upwards and a$ray from 



the Niobrara Cretaceous of Kansas. 9 

the carina, exposing part of the opposing tergum. The sub- 
carina lies towards the base of the canna and tergum, and 
the carinal latus has been pushed upwards and lies beneath 
the base of the tergum, but it is mostly covered by the 
median latns 9 which lies between the scutum and tergum. 
Both the rostral latus and the rostrum are absent, and the 
peduncle is represented by a jumbled mass of plates lying 
partly beneath an example of Stramentum haworthi. The 
inner surface of the opposing lower latera is partly shown, 
but not sufficiently so to enable one to make out the 
respective valves. 

Carina moderately wide, tectum slightly convex trans¬ 
versely, not carinate; basal margin bluntly angular. Outer 
surface with from seven to eight widely spaced and raised 
growth-ridges, crossed by fine, closely-set, longitudinal 
ridges. 

Scutum trapezoidal, moderately convex transversely, with 
the umbo prominent and situated little more than one- 
third the extent of the valve from the apex, and above the 
umbo the valve is produced into a somewhat acute angle; 
upper occludent margin almost in line with the lower 
margin ; basal margin very slightly sinuous. The valve is 
bent to form a fold extending from tlte umbo to the basi- 
lateral angle, and a second fold extends from the umbo to 
the middle of the basal margin. Along the upper occludent 
margin the valve is slightly and narrowly raised to form a 
ridge followed by a shallow depression which is bounded 
by a further slight ridge. Outer surface marked by fine 
closely-set ridges radiating from the umbo. 

Tefgum subrhomboidal, comparatively broad, slightly 
convex transversely, with a feebly-marked curved apico- 
basal ridge or fold situated a little less than one-third the 
width of the valve from the carinal margin ; upper part of 
valve slightly curled towards the scuta; carinal margin 
distinctly divided into two parts, which together form an 
obtuse angle; occludent margin, like that of the scutum, 
slightly raised to form a narrow rounded ridge, followed by 
a depression which is bounded by a further slight ridge. 
Outer surface marked by closely-set, raised, longitudinal 
ridges radiating from the apex. 

Submarine triangular, strongly convex transversely, sub- 
carinate, with the basal Margin somewhat concave and the 
lateral margius very slightly concave. 

Median latus apparently forming almost an equilateral 
triangle, but a blow has crushed most of its outer surface, 
and, as that valve together with the tergum almost entirely 
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covers the carinal latus, the shape of the latter cannot be 
made out. 

Peduncle-plates with the upper margin semicircular and 
the basal margin ranging from almost straight to deeply 
concave; the valves with the basal margin deeply concave 
are apparently from the lower part of the peduncle. Outer 
surface ornamented with fine longitudinal ridges. 

Systematic Position . 

This Cirripede is another Upper Cretaceous form which 
has independently developed in the scutum alone a sub¬ 
central umbo. It is this specialization of the scutum, 
correlated with a corresponding specialization of the carina 
and a reduction in the number of valves, that has given rise 
to such forms as O.rynaspis and Lrpas. 

In the present Cirripede the scutum ouly lias a subcentral 
umbo, and the valves of the upper whorl are singularly like 
those in Zeugmatolepas ( Z . mockleri )*. This emphasizes 
the difficulty of studying isolated valves, for in the absence 
of other evidence the present form might readily have been 
included in that genus. It is apparent, however, that our 
form has not several whorls of lower latera as in Zeugmato - 
lepas y but, on the contrary, the close association of the 
peduncle-plates with the capitulum leaves little doubt that 
only a single whorl of lower latera was present. Certainly 
the mediau latus looks natural enough in its position 
between the scutum and tergum, but the fact that the 
carinal latus is in such close association with the valve, 
combined with the evidence that other valves are also 
pushed in the same direction, seems good evidence that it 
is out of position. 

It, therefore, seems clear that this Cirripede had only a 
single whorl of lower latera, in which case it must be in¬ 
cluded in the subgenus Titanolepas of the genus Calantica. 
The subgenus Titanolepas f was founded to include the 
Cenomanian species T . tuberculata (Darwin), which differed 
from the typical Calantids in its specialized form of scutum. 
Evidence that T. tuberculata , or a closely related form, 
existed in the English Upper Senonian Chalk has recently 
come to my notice. 

The valves of the upper whorl in this new Cirripede, 
as has been already stated, agree closely in shape with 
Zeugmatolepas mockleriy and the scutum especially is very 

* Withers, 1018, Proc. Zool. Soc. London, p. 038. 
t Loo* cit p. 943 . 
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like some of the forms of that valve, but the valves of 
Z. mockleri are not closely and regularly ridged as in the 
present species— T, martini. In T. tuberculata the valves 
differ markedly in shape, and in addition they are more 
highly ornamented, for where the longitudinal ridges cross 
the transverse ridges they are produced into short blunt 
spines. 


EXPLANATION OF PLATE I. 

Pyrgoma anylicum , G. II. Sowerby. 

Plioceno, Gedgraviau, Coralline Crag: Sudbourne, Suffolk. 

Fry. 1. Shell. Outer view, x 2 diam. 

Fig. 2. Inner view of same. X 5 diam. 

(Veuaia barbadensi*, sp. n. 

Ploistocene, disintegrated limestone rock : 6 miles E.N.E. of 
Bridgetown, Barbados. 

Fig. 8. Shell. Inner view. Brit. Mus., In. 22,539. x 4 diem. 

Fig. 4. Scutum and torpum (fu^ed). Outer view. Brit. Mus., 

In. 22,540. x 5 diam. 

Fig. 5. Same, from holotype. Inner view. Brit. Mus., In. 22,541. 
X 5 dinm. 

Fiya. G, 8, 10. Throe sheila of different sizes (upper views). Brit. Mus., 
In. 22,535-37. x 2 diam. 

Fiya . 7, 9, 11. Side-views of same, showing subcylindrical bases. 
X 4 diam. 

Calantica ( Titannlepaa) martini , sp. n. 

Upper Cretaceous, Niobrara Series: 10 miles S. W. of Gove City, 
Gove Co., Kansas, U.S.A. 

Fig. 12. Capitulum, almost complete, with tho%ucb displaced plates of 
the peduncle below. Brit. Mus., In. 21,941. X 8 diam. 


III.—CEsopha go 8 tomes from the Wart-hog . 

By R. DaUbney, M.Sc., M.R.C.V.S. 

In recent publications five new species of the Nematode gentw 
(Esophagostomum have been desciibed from wart-hogs, three 
by Gooaey (1924), one by Thornton (1924), and one by the 
writer (1924). The present note adds two more species to 
the list of members of this genus collected ftom wart-hogs. 
Both the new forms are closely related to 0 . mwanzee, 
Daubncy, 1924, The mateiial comprises two males and 
twelve females of 0. mwanzw , two males and thirteen females 
of 0 . roubaudt\ and a single female of £?, goodeyi , all collected 
from a single Wart-hog (Phacochcerus cethiopicus) . The locality 
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in which the specimens were obtained is French West Africa 
(Senoudebou, near Kayes, Upper Senegal). They were sent 
to Dr. H. A. Bay I is, of the British Museum (Natural 
History), by Dr. £. Roubaud for deteimination. 

(Esophagostomum mwanzce, Daubney, 1924. 

The interest attaching to these specimens of 0 . mwanzce 
lies in their appreciably larger size and better development 
than the type-specimens or those described by Goodey and 
Thornton. As Goodey has rightly pointed out, the writer 
was in error in stating that an internal leaf-crown was 
present. There is no internal leaf-crown. There is nothing 
further to add to the existing descriptions of this species 
except to remark on the measurements of the new specimens, 
which are tabulated below. It will be evident that not only 
is there a difference in size between the new specimens and 
those measured in 1924, but that the new measurements 
might have served, in the absence of other characters, to 
distinguish 0 . mwanzce from the two new species here 
described. 


(Esophagoatomum roubaudi, sp. n. 

This species resembles 0. mwanzce so closely that it is 
unnecessary to give a detailed description or figures. It is 
sufficient to call attention to the few characters in which it 
differs and to refer to the table of measurements. Perhaps 
the most striking of these features is the absence of the 
cuticular flaps or valves at the base of the oesophageal funnel 
which are characteristic of 0. mwanzce. There is also a very 
marked difference in the length of the spicules, which measure 
1*27 to 1*32 mm. in 0. roubaudi, as against 2*0 to 2*15 mm. 
in 0 . mwanzce. Goodey gives 2*0 to 2*9 mm. as the length 
of the spicules in 0. mwanzce. Possibly the second figure is 
a printer's error for 2*09, since, if it were correct, it would 
indicate an unusual degree of variation. The proximal or 
M handle" portion of the accessory piece is straight in the 
two males of this species. In the three males of 0. mwanzce 
examined bv the writer the handle portion is flexed ventrally, 
although this was apparently not so in the specimens 
examined by Goodey and Thornton. It is also noticeable 
that the vagina is considerably shorter in the new species 
than in 0 . mwanzce. For the rest, it will be seen from the 
table that the cesophngus is shorter and that the distances of 
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the cervical groove, the cervical papillae, and the nerve-ring 
from the anterior end are all less than in 0. mwanzce. 

Fig.l. 



CEsophagoitomum goodegi, sp. n. 

This species is represented by a single female. It is. again, 
extremely closely related to 0. mwanzce. In the absence of 
male specimens, tire chief points of difference are the shortness 
•f the oesophagus, the absence of valves, the situation of the 
vulva at the end of a tubular outgrowth, and the length of 
the vagina. The posterior end of the female is figured 

(fig* 2)* 

The three species here, discussed resemble each other very 
closely. Goodey considers 0. mwanzce to be “ most nearly 
akin to 0 . eimpsoni—in the elliptical shape of the head, leaf- 
crown, etc., but not in the shape of the female tail and the 



Measurements in millimetres, 
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oesophagus.” The writer, in 1924, pointed out that 
O . mwanzcp had certain features in common with 0. brumpti 
and 0 . apiostomum, At the time these suggestions were 
made, 0 . simpsoni had not been desciibed and no good 
description or 0. dentatum was available. Undoubtedly 
Goodey’s excellent descuption of 0 . dentatum shows that 
0 . mwanz<B is moie neaily i elated to this species than to 
either 0 . brumpti oi 0 . apiostomum . 


Fig. 2. 



While agreeing completely with Goodey and Thornton 
that the genus CEeopkagoetomum seems to be in no need of 
division into subgenera ? it appears to the writer that O. oldi 9 
Goodey, 1924, has quite as many features in common with 
0. mwanxce as has 0, eimpeonu It may, perhaps, be of 
assistance in determining specimens to note that the forms 
(occurring in the wart-hog) in which the number of elements 
in the external leaf-crown is six are 0. oldt\ 0. tnwanzm , 
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0. roubaudi , and 0. goodeyi. In 0. oWt the buecal capsule 
is circular, in the other species elliptical. 
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IV .—On tome new and little-known Delphacidae from South 
Africa (. Futgoroidea , Homoptera ). By F. Muir, Hawaiian 
Sugar Planters' Experiment Station, Honolulu, T.H. 

The material dealt with in this paper consists of two small 
collections, one received from the British Museum through 
Mr. W. E. China and the other from the Imperial Bureau of 
Entomology through the Director, Dr. Guy A. K. Marshall. 
Twenty-six species have been recognized, seventeen of which 
have been treated as not hitherto named. When we con¬ 
sider what a very little work has been done in this family in 
Africa, this is not an exceptionally high percentage of new 
species. 


Tropidocephahni. 

Tropidocephala, StU. 

Tropidocephala fiaviceps, Stdl. (Figs. 1, 2.) 

One male specimen from Weenen, Natal (H. P . Thomas tel, 
December 1928), which the writer identifies as this species. 
The type-material of this species consists of a single female. 
The genitalia are very distinctive. This species has the apex 
of face truncate and the lateral carinse do not continue so as 
to divide the frons from the clypeus. It may be advisable,to 
retain Jtfepkroptia, Costa, at least as a subgenus, for those 
species in which the apex of face is rounded and the lateral 
caxinse continue across. 

Ann. & Mag. N. Hitt. 8er. 9, Vol. xvii. * 2 
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7Yopidocephala incompta, sp. n. (Figs. 3, 4.) 

Male .—Length 1*7 mm.; tegmen 1*8 mm.; wing 1*4 mm. 

Vertex as long as pronotum, width at base 1*5 times the 
length. The lateral carinse of frons not continued at apex, 
and meeting but continuing on to clypeus. The pygofer is 
cut back on latero-dorsal margin with the ventral and ventro¬ 
lateral margins projecting, a small quadrate projection on 



Fig. 1.— Tropidooepkalajlavioept, St&l, full view of d genitalia. 
Fig. 3.—Ditto, lateral view of d genitalia. 

Fig. 8 .—Tropidocephala incompta , Muir, full view of d genitalia. 
Fig. 4.—Ditto, lateral view of anal segment and ndeagus. 

Fig. 5 .—Columbiana tumeri, Muir, full view of d genitalia. 

Fig. 6.—Ditto, lateral view of tedeagus and anal segment. 

medio-ventral margin. The sedeagus has the spine from its 
base so characteristic of many of this genus. 

Brown, darker over abdomen, vertex, and nota; a dark 
mark on basal segment of antennce and two along the second 
segment; the caritite of frons, vertex, and thorax white or 
light. Tegmina uniformly light brown with similarly 
coloured veins; wings hyaline with light brown veins. 
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eome Delphacidro from South Africa . 

Female a little larger in size and darker in colour. 

Described from nine males and one female from Hill 
Station, Sierra Leone (fi. Hargreaves, 6th December, 1924). 

These specimens can be considered as brachypterous, as 
the wings are not normal or functional. 

Columbiana, Muir. 

The genera Eurysa , Liburnitlla , Columbiana , and Colum- 
bisoga run close together, and will require a careful revision 
before very long, as species from South Africa and South 
America are more studied. 

Columbiana turneri, sp. n. (Figs, 5, 6.) 

Male .—Macopterous ; length 2*3 mm.; tegmen 3*8 mm. 

Length of vertex about equal to width at base, the base 
straight, apex slightly curved, the inverted V-shaped cariua 
distinct, the Y-carina with stalk missing. Length of frons 
twice the width, sides slightly arcuate, widest about middle, 
median cariua simple, distinct; the transverse cariua 
between frons and vertex obscure; clypeus tricarinate. 
Antennae reaching nearly to middle of clypeus, first segment 
longer than wide, Becond about twice the length of first. 
Lateral pronotal carinse but slightly curved, diverging 
posteriorly, not reaching hind margin. 

Pygofer with opening broader than long, sides entire, 
rounded; anal emargination shallow, anal angles obscure; 
diaphragm produced into a thin broad plate, bilobed at 
apex, the sides standing out on sides above the margins. 
Anal segment with two small curved spines on ventral 
margin, a small membrane basad of spines. iEdeagus sub¬ 
tubular with a long, nearly straight spine arising from the 
base or from the periandrium, four small teeth on dorsal 
aspect at apex. 

Stramineous; dark fuscous on hiud margins of abdominal 
tergites; tegmina hyaline, clear, veins basad of cross-veins 
light, distad of cross-veins brown* Wings clear hyaline, 
veins brown. 

Described from one male from Umtata, Transkai ( R . E. 
Turner , February 1923). 

There are four females from Port St. John, Pondoland 
(R . E . Turner , April 1923), which belong to this genus, but 
the writer refrains from describing from females only. 
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Eurysa, Fieber. 

Eurysa furcifera, sp. n. (Figs. 7, 8.) 

Male. —Length 2'1 mm.; tegmen 2*4 mm. 

Head as wide as thorax. Width of vertex slightly greater 
than length, apex equal to base, sides slightly concave, base 
considerably before the middle of eye. Length of frons 
1*6 times the width, sides slightly arcuate, broadest near 
middle; carinae at apex of vertex and base of frons obscure. 
Antennae reaching slightly beyond base of clypcuR, first 
segment slightly longer than broad, second about twice the 
length of first. Lateral pronotal carinae slightly curved, 
diverging posteriorly, not reaching hind margin. Meso- 
notum tricarinate, carinae not very distinct, llind basitarsus 
as long as the other two together, spur not as long as basi- 
tarsus, thin, tectiform, the outer half thinner than the inner, 
no spines on hind margin. 

Frons, antenna?, clypeus, legs, lateral portions of pronotum, 
and tcgulce light brown; vertex darker brown; median 
portion of pronotum and all the mesonoturn dark shiny 
brown ; abdomen dark brown, lighter on basal tergites and 
on pleura. Tegmina hyaline, clear, slightly fuscous over 
apical portion of C, Sc, and first M apical cells, veins yellowish, 
apical veins and apical margin slightly fuscous, granules 
small, hearing dark macrotrichia. Wings clear hyaline with 
yellowish veins. 

Anal emargination of pygofer not deep, anal angles 
rounded, not produced, lateral margins entire, rounded, 
ventral margin emarginate. Anal segment short, the ventral 
margin produced into two strong long spines, their bases 
contiguous but divergingly curved to the apices ; basad of 
these spines there arises two membranous appendages. The 
sedeagus is nearly straight, slightly flattened laterally, the 
apical portion flattened more than rest and dorsally produced 
into a rounded flange, opening along ventral aspect at apex, 
a few small spines along the margins. Genital styles forked, 
the outer fork large, sinuate, gradually decreasing to acute 
apex, inner fork small, thin, straight, with the apex curved. 

Female .—2*8 mm.; tegmen 2*6 mm. 

Similar in build and colour to the male. 

Described from two males and one female from Aliwal 
North, Cape Province (. R . E. Turner } December 1922). 

Eurysa pullata, sp. n. (Figs. 9,10.) 

Male .—Brachypterous ; length 2*8 mm.; tegmen 1 mm. 

In build and colour this species is very similar to E . atrata, 
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but differs in having the vertex proportionately wider (1 to 
1*4 mm.) and the car in re of frons and vertex much more 
obscure. The genitalia are very distinct and come nearer to 
E . furcifer . In profile the lateral margins of the pygofer 
are straighter and not so produced, the genital styles are 
furcate. The outer prong thick, curved and recurved at 
apex, the inner prong short and thick. The redeagus is 
slightly compressed laterally, in lateral view the basal half 




Fig, 7.— Eun/ea furci/era, Muir, lateral view of cJ genitalia. 

Fig, 8.—Ditto, right genital style. 

Fig. 9 .—Euryga puUata , Muir, lateral view of anAl segment and ledeagus. 
Fig. 10.—Ditto, left genital style. 

Fig. 11 .—Euryga nigrocacumenig, Muir, full view of $ genitalia. 

Fig. 12.—Ditto, lateral view of anal segment and sedeagus. 

Fig. 18 .—Euryga at rata, Muir, full view of c? genitalia. 

Fig. 14.—Ditto, lateral view of pygofer. 

deepest, the apical half more tubular, slightly curved ventrad, 
with a row of teeth from apex to middle ou each side. The 
anal segment is short with two stout curved spines ou 
ventral surface with their bases rather far apart. Behind or 
basad of each spine there is a membranous appendage. 

Described from three males from Mossel Bay, Cape 
Province (H. JB. Turner , February 1922). 
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Euryea atrata , sp. n. (Figs. 13, 14.) 

Male .—Brachypterous; length 2*7 mra ; tegmen 1 mm. 

Head as broad as thorax. Vertex slightly wider than 
long, apex rounded, base straight, about middle of eyes ; 
length of frons slightly greater than width (1 to 1*2), sides 
slightly arcuate, the carinse over apex of vertex and base of 
frons and the median frontal carina obscure. Antepnse 
reaching slightly beyond base of clypeus, first segment a 
little longer than wide, second considerably longer than 
first. Lateral pronotal carinse straight, diverging posteriorly, 
not reaching hind margin. Tegmina reaching to fourth 
abdominal segment, apex broadly rounded. Hind basitarsus 
slightly longer than the other two together; spur not so 
long as basitarsus, thin, tectiform, without teeth on outer 
margin. 

Pygofer and abdomen considerably flattened horizontally, 
opening wider than long ; anal emargination deep and con¬ 
tinued as a depression to the base of pygofer, anal angles 
distinct, angular, not produced, sides rounded, entire, medio- 
ventral margin emarginate in middle, in lateral view sides 
rounded and produced. Anal segment slightly compressed 
laterally, two large curved spines on ventral surface, their 
bases fairly close together, divergingly curved. Qenital styles 
lanceolate, with a spine arising from near base on inner 
margin. iEdeagus not dissected. 

Black; antennae, apex of clypeus, labium, legs, and anal 
style yellow. 

Described from two males from Mossel Bay (JR. E . Turner , 
February 1922). 

Euryea nigrocacuminis , sp. n. (Figs. 11, 12.) 

Male .—Brachypterous; length 2*3 mm.; tegmen 2*1 mm. 

Head as broad as thorax; width of vertex 1*3 times the 
length ; medio-frontal carina distinct except at base. Teg¬ 
mina reaching beyond the apex of abdomen, wings absent. 
Tibial spur normal for the genus. 

Brown ; carinse of frons and gense lighter ; tarsi black or 
dark fuscous-brown. Tegmina hyaline, clear, apical cells 
fuscous, veins Baxne colour as membraue, granules minute, 
sparse, bearing small dark macrotrichia. 

Genitalia figured; there is a membranous appendage 
hasad of each of the small anal spines. The sedeagus is 
flattened laterally, nearly straight, apex truncate with the 
dorsal and ventral comer produced into a small curved spine ; 
from the base on the left side arises a spine nearly as long 



23 


some Delpliacidas from South Africa • 

as the asdeagus, flat laterally, broad at base, and gradually 
tapering to an acute apex. 

Described from one male from Umtata, Transkei (R. E. 
Turner , February 1923). 

Delphacini. 

Amblycotis, St&l. 

In Amblycotis the fro 11 s is about as wide as long, whereas 
in Pseudarwopus, Kirk. (*= Delphacodes , Melichar, not Fieber 
— Geoneossus, Muir), it is distinctly longer than wide; most 
likely further discoveries will connect them. 

Amblycotis laticeps, St&l. (Fig. 15.) 

Four males from Port St. John, Pondoland ( R . E. Turner , 
April, May 1923). So far as the writer knows, this is the 
only record apart from the type-material *. 

The pygofer is cut back on the ventral and lateral margins, 
so that, instead of there being the normal anul emargination, 
there is an anal projection over the anal segment; from the 
medio-ventral area there arises two long slender spines, 
parallel and near together. The species of Pseudaraopus 
have a similar type of pygofer. 

Perkinsiella, Kirkaldy. 

Perkinsiella saccharicida , Kirk. 

One male specimen from Mauritius ( J . E. M. Brown). 

Embolophora, St&l. 

Embolophora monoceros (St&l). (Fig. 16.) 

Three males and two females from Weenen, Natal, 
2840 feet elevation ( H '. P. Thomasset , December 1923 ; 
March, April, May 1924). This was described from two 
female specimens now in the Stockholm Museum, and has 
not been taken since, so far as the writer knows f. 

Rhinotettix, St&l. 

Rhinotettix fuscipermis, St&l. (Figs. 17, 18.) 

This was described from a single specimen without an 
Abdomen, which is now in the Stockholm Museum. 

* Walker lists this as being in the British Museum Collection (List 
Horn., SuppL p. 826), but the writer has not seen a specimen in that 
collection. 

t Walker lists this as being in the British Museum Collection (List 
Horn., SuppL p. 828), hut the writer has not seen a specimen in that 
collection. 
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The present specimen, the second in collection, so far as 
the writer knows *, is a female without tegmina or wings, 
and was collected by Charles Darwin at the Cape of Good 
Hope. The spur is thin, tectiform, with twelve distinct teeth 
on hind margin, and so it comes into the Delphacini. Basal 
segment of antennae longer than wide, second segment con¬ 
siderably longer than first. 







Fig. 15.— Amblycotin laticepi, Rt&l, lateral view of genitalia. 

Fig. 10.— Embolophora monoccrot , Rt&l, lateral view of head, pronotum, 
and mesonotum. 

Fig. 17.— Rhinotettix fuseipemri*, St SI, dorsal view of head and thorax. 

18.—Ditto, lateral view of head and pronotum. 

Fig. 19.— Nataliana lineata , Muir, dorsal view of head and pronotum 
and antenna. 

Fig. 20.—Ditto, full view of 6 genitalia. 

Fig. 21.—Ditto, lateral view of anal segment and aedeagus. 


Nataliana, gen. nov. 

Length 6f vertex nearly double the width, lateral margins 
nearly straight or slightly concave, subparallel, apex con¬ 
siderably beyond eyes, slightly rounded, base well behind 
middle of eyes, slightly sinuous; au A-shape arrangement 
of the carinae not reaching to apex of vertex. Frons long, 
narrow, length three times the width, sides slightly sinuate, 

* Walker lists this as being in the British Museum Collection (List 
Horn., Suppl, p. 826), but the writer has not seen a specimen in that 
collection. [There is in the B.M. Collection a from Springbok, Little 
Namaqualand, S.W. Africa, October 1890, and a $, from Barberton, 
Transvaal— W, E. China.] 
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slightly wider at apex than at base, median Carina distinct, 
simple. Clypeus distinctly tricarinate, long, narrow. The 
junction of vertex and frons rounded in lateral view, and the 
frons and clypeus nearly straight. Pronotum tricarinate, 
lateral carinte straight, slightly diverging posteriorly, reaching 
hind margin. Mesonotum distinctly tricarinate. Antennae 
terete, nearly as long as frons and clypeus together, first 
segment slightly longer than second. Hind basitarsus 
longer than other two together, spur not so long as basi¬ 
tarsus, wide, thin, concave on inner surface, convex on outer 
surface, about 22 to 25 small teeth on hind margin. Legs 
long and slender. The nature of the spur places this geuus 
in the Delphacini. Type, lineata . 

Nataliana lineata y sp. n. (Figs. 19, 20, 21.) 

Male .—Bracliyptcrous ; length 4 mm. ; tegmen 5 mm. 

Tegmina long and narrow, broadest near base at angle of 
clavus, then gradually narrowing to apex which is narrowly 
rounded ; wings considerably shorter than the tegmina, but 
of similar shape. Genitalia figured, the mdeagus is small 
arid of peculiar shape. 

Brown ; apex of vertex and base of frons black, light over 
vertex, middle of pronotum and mesonotum, and along com¬ 
missure. Tegmina brown, light along costa and between 
Sc+ 11 and Af. 

Female .—Macropterous ; length 4*6 mm.; tegmen 5*9 mm. 

Similar to male in build and colour, but the tegmina are 
wider, being slightly widest across the nodal line ; the apex 
rounded ; the wings are broad, folded, and appear normal. 

Described from two males and one female from Port 
Natal ( Gueinziu8 y 1858). 

CUETOMETOPUM, gCD. UOV. 

Width of vertex nearly twice the length, the vertex and 
frous in profile forming an unbroken curve, the apex of the 
frons forming two rounded lobes and turned outward, base 
straight, well behiud middle of eyes. Frons about as wide 
as long, sides arcuate, apex produced into two round lobes 
which are curved outward. In profile vertex and frons 
forming a curve, the frons being recurved at apex. 
Clypeus round, without carina. Antennae short, not reaching 
apex of frons; first segment wider than long, second seg¬ 
ment considerably longer than wide. Hind margin of 

S ronotum straight, tricarinate, lateral carinee . straight, 
iverging posteriorly, reaching, or nearly reaching, hind 
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margin; mesonotum short, tricarinate, the lateral carinse 
very obscure. Legs short, stout; hiud basitarsus as long as 
the other two together, spur small, shorter than basitarsus, 
thin, concave on inner surface, convex on outer, hind 
margin with numerous small teeth. 

The spur places this genus in the Delphacini. Type, 
turneri. 

Curtometopum turneri , sp. n. (Figs. 22, 23. J 

Female .—Length 2*3 mm.; tegmen 2 mm. 

Brown ; head and legs slightly lighter. Tegmina dirty 
white, opaque, veins same colour as membrane. Wings 
similar to tcgraen, but with darker veins. 

Described from one female from Port St. John, Pondoland 
(R. E..Turner, May 1923). 

Euidella, Fieber. 

Euidella (?) semifuscipennis , sp. n. (Fig. 24.) 

Male. —Macropterous; length 2*6 mm. ; tegmen 4 mm. 

Length of vertex 1*3 times the width at base, base 
1*4 times the width at apex, projecting slightly beyond eyes, 
base slightly behind middle of eyes, head slightly wider than 
thorax ; length of frons 2*5 times the width, sides nearly 
straight, subparallel, slightly constricted betweeu eyes, fork 
of median carina nearly reaching to level of ocelli. Antennae 
reaching well beyond middle of clypeus, first segment much 
louger than wide, apex slightly longer than base, slightly 
flattened, second segment 1*6 times the length of first, terete. 
Lateral pronotal carinae divergingly curved, not reaching 
hind margin. LegB fairly long, hind basitarsus as long as 
other two together; length of front femora 1*4 times that of 
front coxae. 

Full view of pygofer figured ; lateral margin considerably 
cut away exposing the genital styles in lateral view, a stout 
pointed process on medio-ventral margin, curved upward. 

Light stramineous; base of second and apex of first 
antennal segments dark, the darkness extending basad on 
the outer surface of the latter; darker betweeu carinae of 
frons with some lighter spots, pronotum slightly darker 
behind eyes, which extends over lateral portions of meso¬ 
notum, and the tegulse, and extends to the apex of tegmen. 
Femora with thin longitudinal fuscous markings. Abdomen 
fuscous over middle of tergites; anal style fuscous. Tegmina 
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faintly stramineous, hyaline on anterior half, light fuscous 
on posterior half, covering clavus, Cu basal and apical cells 
to apex of M 3, being darkest along M 3, apices of all apical 
veins fuscous, otherwise veins same colour as membrane, 
granules small, inconspicuous; wings hyaline with dark 
brown veins. 

Female .—Length 3*6 mm.; tegmen 5*4 mm. 



Kg, 22 .—Curtometopum tumeri , Muir, front view of head. 

Fig. 28.—Ditto, lateral view of head. 

Fig. 24 .—Enidella semifuscipennis , Muir, full view of genitalia. 

Fig. 25 ,—Dicranotropia cctpensit , Muir, full view of S genitalia. 

Fig. 20.— Dicranoti'opis pondolandenm , Muir, lull view of <5 genitalia. 
Fig. 27 .—Dieranotropis anaxarchi , Muir, full view of right half of cf 
genitalia. 

Fig. 28.—Ditto, lateral view of anal segment and asdeagus. 


Similar to male in form and colour. 

Described from two males and three females from Fort 
St. John, Pondoland (R. E. Turner , March, April 1923). 

The vertex being longer than wide brings this species into 
Chloriona , but the wide head, narrow and straight frons; and 
general build make it impossible to place it there. The 
genus Euuklla appears to be the best place for it. . 
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Dicranotropis, Fieber. 

Dicranotropis capensis , sp. n. (Fig. 25.) 

Male .—Length 2 mm.; tegmen 3 mm. 

Head wider than thorax ; vertex slightly wider than long, 
base and apex subequal, apex hardly projecting beyond eyes, 
sides slightly arcuate, ear in® normal ; length of frons 1*7 
times the width, sides slightly arcuate, median carina forked 
level with ocelli. Antennae reaching nearly to middle of 
clypeus, first segment distinctly longer than broad, second 
1*6 times the length of first. Hind basitarsus as long as 
other two together ; spur with many small teeth on hind 
margin. Lateral pronotal carin® diverging posteriorly, not 
reaching hiud margin. Opening of pygoler wider than long, 
anal emarginatiou shallow, anal angles obscure, lateral 
margins angular, ventral margin entire, simple. Genital 
styles small, widest on basal half, inner margin slightly 
convex, basal half of outer margin convex, apical half concave, 
apex narrow, rounded. 

Light brown, cariuae lighter, a few light spots on frons 
and gen® ; pronotum darkest behind eyes, where there is a 
light spot in the darker area ; mesonotum darkest over 
lateral areas. Cox® and abdomen darker brown. Tegmina 
hyaline, slightly stramineous over clavus with commissure 
white, a fuscous spot at apex of clavus, a subcrescent-shaped 
mark extending from M fork over Cu then parallel to apical 
margin up to M 2 apical vein, the dark marking proceeding 
along apical veins to apex, a small mark at node, and at apex 
of R and Ml apical veins a few light brown granules. 
Wings hyaline with brown veins. 

Described from one male from Mossel Bay, Cape Province 
(ft. E . Turner , February 1922). 

This appears to be near to Peregrinus lunulifer, Melichar, 
which belongs to this genus or Phyllodinus } and not to 
Peregrinus (the coloration of the tegmina is similar to 
Peregrinus maidis ); Peregrinus vegetatus , Melichar, is a 
Delphacodes . The genus Asiracina, Melichar, appears to be 
the same as Phyllodinus, Van Duzee. 

Dicranotropis pondolandensis , sp. n. (Fig. 26.) 

Male .—Length 2*1 mm.; tegmen 3 # 8 mm. 

Vertex about as long as wide, carin® typical; median 
frontal carina forking nearly level with ocelli. Antenna 
reaching slightly beyond base of clypeus, first segment 
longer than wide, second considerably longer than first. 
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Lateral pronotal carina diverging posteriorly, not reaching 
hind margin. Hind baaitarsus about as long as other two 
together, spur thin, fairly large, concave on inner surface, 
many fine teeth on hind margin. Front femora compara¬ 
tively short, a little longer than the coxae. 

Opening of pygofer about as long as wide, anal emar- 
gination shallow, anal angles rounded, lateral margins entire, 
ventral margin produced into a thin flat plate, with the 
sides straight and the apex deeply and roundly emarginate, 
making the lateral angles stand up as two spines. Genital 
styles broadest on basal half, gradually narrowing to the 
small rounded apex; inner margin slightly sinuate, outer 
margin more distinctly so. yEdeagus long, thin, slightly 
flattened laterally, slightly curved vcntrally, from the left 
side near apex a large strong spine projects basad and out¬ 
ward. Anal segment with two small strong spines on 
ventral surface, their bases fairly w ide apart. 

Stramineous; slightly darker between carimc of head 
with a few lighter spots on frons between the carinse. 
Tegmina clear hyaline or slightly opaquely white, apical 
veins dark brown, basad of nodal line veins same colour as 
membrane or very slightly stramineous. Wings hyaline 
with brown veins. 

Female .—Length 3 mm.; tegmen 3 # 4 mm. 

In build and colour similar to male, the abdominal 
tergites being slightly darker. 

Described from one male and one female from Port 
St. John, Pondoland ( R. E. Turner , April 1923). 

lHcranotropie anaxarchi } sp. n. (Figs. 27, 28.) 

Male .—Length 2 mm.; tegmen 2*8 mm. 

Vertex slightly broader than long ; length of frons about 
twice the width ; median frontal carina forked about level 
with the ocelli, the arms of the fork being very close together. 
Antennae reaching to base of clypeus, first segment longer 
than broad, second distinctly louger than first. Latcra 
pronotal carinae nearly straight, slightly diverging posteriorly, 
reaching hind margin. Hind baaitarsus longer than other 
two together; spur thin, tectiform, with about 18 small 
teeth on hind margin. 

Head and thorax fuscous-brown, carinae, sides of clypeus, 
and the lateral portions of pronotum yellow, the middle 
portion of pronotum and mesonotum lighter brown; coxse 
and femora brown, tibiae and tarsi yellowish ; abdomen dark 
brown, yellow on metanotum and on pleura. Anal style 
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white or light fellow. Tegmina hyaline, fuscous over Cu 
and R cells, with a clear spot at apex of each and a larger 
one in middle of M2 cell, veins of R fuscous, spreading 
slightly into membrane ; granules brown, distinct, especially 
on basal portion. Wings hyaline with light veins. 

The genitalia are very distinctive and are best understood 
by the figures. The anal segment is without armature. 
The diaphragm is long, the orifice at each corner is extended 
iuto a sinus curved upward ; across the middle there is au 
inverted V-sliape ridge of chitin. The dorsal margin is 
produced into an acute angle in middle with a deep cleft or 
sinus in the middle, the edges of this sinus thin and pro¬ 
duced. The sedeagus is thin, curved and recurved, and 
slightly twisted. The anal segment is membranous, 
chitinized along the apical and basal margin. 

Described from one male from Ceres, Cape Province 
( R . E. Turner , March 1921). The straight lateral pronotal 
carinse reaching the hind margin places this species outside 
the strict characterization of the genus, but it otherwise tits 
so well into the genus that it is best placed therein. 

Chloriona, Fieber. 

Chloriona fuscipennis , Muir. 

Two males from Weenen, Natal ( H . P. Thomassel , May 
1924). This was previously known from Demarara River, 
British Guiana, South America. The writer has compared 
the two specimens with the type, and although they are 
slightly darker in colour they cannot be separated specifically. 

Pbregrinus, Kirkaldy. 

Peregrinue maidis (Ashra.). 

One male and two females of this widely-distributed 
species from Weenan, Natal (H. P. Thomasset, November, 
December 1923). These three specimens have the base of 
the median frontal carina projecting quite conspicuously. 

Nilaparvata, Distant. 

Nilaparvata nigritarsis , sp. n. (Fig. 29.) 

Male .—Macropterous ; length 2*5 mm.; tegraen 3*5 mm. 

Vertex slightly longer than wide, base about middle of 
eyes, projecting beyond eyes. Length of frons about three 
tunes the width, sides very slightly arcuate, median carina 
forked at extreme base. Antennae reaching to near middle 
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of clypeus, first segment longer than wide, second segment 
distinctly longer than first. Lateral pronotal carinso straight, 
diverging posteriorly, reaching or nearly reaching the hind 
margin. Two or three distinct spines on one side of hind 
basitarsus ; spur with about 25 small teeth. 

Opening of pygofer nearly round, margins entire, anal 
emargination fairly large, anal angles distinct but not pro¬ 
duced. Diaphragm long, dorsal margin widely U-shape. 



Fig. 29.— NUaparvata nigritarsis , Muir, full view of genitalia. 

Fig. 80.— Sogata neovittacollis, Muir, armature of diaphragm. 

Fig. 81.—Ditto, anal segment and sedeagus. 

Fig. 82.—Ditto, right genital style. 

Fig. 88.— Sogata albofimbriata , Muir, full view of right side of genitalia. 
Fig. 84.—Ditto, anal segment and aedeagus. 

Fig. 85.— Sogata nigricaudata, Muir, anal segment and aedeagus. 

Fig. 86.—Ditto, armature of diaphragm. 

Fig. 87.—Ditto, right genital style. 


The middle slightly raised. Genital styles complex and best 
understood from figure. JSdeagus not dissected. 

Dark brown, the carinm of head and pronotum, the hind 
margin of pronotum and mesonotum, ana the tegulae lighter. 
Legs lighter, tarsi darker, the spur light. Abdomen dark 
brown, yellow at base, on pleura, and on hind margin of 
apical segments. Tegmina hyaline, clear, commissure dark 
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brown expanding slightly into apical portion of clavus; 
cross-veins and all apical veins and apical margin dark brown, 
all other veins light; granules same colour as veins, small, 
obscure. Wings hyaline with veins light on basal portion 
and brown on apical. 

Described from two males from Weenen, Natal ( H . P. 
Thoma&set , December 1923). 

Sogata, Distant. 

Sogata neoviifacollis , sp. n. (Figs. 30, 31, 32.) 

Male .—Macropterous; length 2*7 ram.; tegmen 23 mm. 

Length of vertex 1*5 times the width at base, base slightly 
wider than apex and considerably behind the middle of eyes. 
Length of irons 2*5 times the width, slightly widest on 
apical half, width of apex subequal to base; median carina 
simple. Hind basitarsus slightly longer than other two 
together ; spur large, broad, thin, with about 20 small teeth 
on hind margin. Opening of pygofer about as long as broad, 
round, margins entire; anal emargination moderately shallow, 
anal angles distinct but not produced. Anal segment short, 
large, two large slightly curved spines on ventral surface 
with their bases far apart. ^Edeagus in profile slightly 
curved, subtubular, slightly larger at base, a few small teeth 
on dorsal aspect at apex, and two or three on ventral surface 
near the middle. Genital styles flat, fairly broad, inner and 
outer margins slightly sinuous, apex truncate, inner corner 
produced. 

Frons, middle of clypeus, anterior portion of genae, anterior 
portion of vertex exterior to carinae, medio-lateral portions 
of pronotum, lateral portions of mesonotura, coxae of front 
and middle legs, and most of abdomen black or dark brown; 
sides of clypeus, posterior portion of genae, antennae, vertex 
except latero-apical areas, middle and lateral margins of 
pronotum, middle of mesonotum, legs, basal tergites, and 
pleura of abdomen yellow. Tegmina hyaline, slightly 
stramineous, commissure white with a dark mark near apex, 
fuscous over M fork, over cross-veins, over Cu apical cells, 
and over apical portion of M and R apical cells, a small 
hyaline spot at the apex of each of these fuscous cells; veins 
same colour as membrane, granules very small, bearing dark 
macrotrichia. W T ings hyaline, slightly opaque, veins brown. 

Female similar to male, but slightly larger. 

Described from three males aud four females from Port 
St. John, Pondoland (fl. E . Turner , April 1923). This 
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species is near to S . vittacollis (St&l), but until that species 
is described more fully and the genitalia dissected it is 
better to place this under a different name. 

Soy at a alhofimbriata , sp. n. (Figs. 33, 34.) 

Male .—Length 1 *7 mm. ; tegmen 2*3 mm. 

Length of vertex 1*3 times the width at base, base slightly 
wider than apex, and placed about middle of eyes, apex pro¬ 
truding slightly in front of eyes. Length of frons 2*6 times 
the width, apex slightly wider than base, sides straight, sub- 
parullel. Antennae reaching slightly beyond base of clypeus, 
first segment slightly longer than wide, second twice the 
length of first. Lateral pronotal carinae nearly straight, 
diverging posteriorly, not quite reaching hind margin. 
Head distinctly narrower than thorax. Hind basitarsus a 
little longer than other two together ; spur thin, not as long 
as basitarsus, with about 20 small teeth on hind margin. 
The genitalia figured. 

Genae in frout of transverse carinae black or dark brown, 
extending on to the lateral portion of frons, rest of head and 
the antennae yellow. Pronotum behind eyes and the lateral 
portions of mesonotum dark brown or black, the middle of 
pronotum and mesonotum and the lateral portion of pro- 
notum and the tegulae light yellow. Front and middle coxae 
brown, rest of legs yellow, tarsi slightly fuscous ; abdomen 
dark brown. Tegmina hyaline, dark brown, the costal and 
subcostal cells slightly lighter ; commissure to apex of clavus 
white. Wings slightly fuscous with brown veins. Described 
from one male from Port St. John, Pondoland ( R . E. Turner , 
March 1923). 

Sogata nigricaudata , sp. n. (Figs. 35, 36, 37.) 

Male .—Length 3*4 mm.; tegmen 2*4 mm. 

Head nearly as wide as thorax. Length of vertex 1*3 
times the width, apex and base subequal, sides slightly 
arcuate, base slightly behind middle of eyes, apex projecting 
very slightly in front of eyes. Length of frons double the 
width, apex and base same width, sides slightly arcuate. 
Antennae reaching beyond base of clypeus, first segment 
longer than wide, second about twice the length of first. 
Lateral pronotal carinae nearly straight, diverging posteriorly, 
nearly reaching hind margin. Hind basitarsus as long as 
other two together, spur thin with eleven teeth on hind 
margin. 

Opening of pygofer wider than long ; anal cmarginatiou 
Ann* & Mag . N* Hist. fcJer. y. VoL xvii. 3 
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large, anal segment sunk well within it, anal angles rounded 
large, produced but not curved inward; margins entire, 
rounded, diaphragm very short in middle, a long narrow 
process arises from the middle of dorsal margin, narrowly 
sublanceolate, in transverse section V-sliape. Anal segment 
small with two large, laterally flattened spines, wide at base, 
gradually narrowed to acute apex. iEdeagus small, sub¬ 
tubular, slightly flattened laterally, with a curve at apex. 
Genital styles flat, fairly broad, apex truncate, margins sub¬ 
parallel on apical half, constricted on basal half. 

Orange-yellow; fuscous across middle of abdominal 
tergites; pygofer and genital styles black, anal style yellow. 
Tegmina hyaline, clear : veius light yellow, apical veins 
slightly fuscous toward apices; wings hyaline with light 
brown veins. 

Described from two male specimens from Port St. John, 
Pondoland ( R . E . Turner , April 1923). This species appears 
to be close to the Delphacodes nigrtpennis group, to which 
Sogata approximate approaches. The length of vertex and 
lateral pronotal carinae keeps it out of Udphacodes. 

Sogata furcifera (Horvath). 

Six males and eight females from Port St. John, Pondo¬ 
land (R. E . Turner , March, April 1923), and four females 
from Weenen, Natal ( H . P. Thomasset , December 1923; 
April, October 1924). There is one female from Mossel 
Bay, Cape Province, which appears to be this species. 

Dxlphacodks, Fieber. 

Delphacode8 propinqua (Fieber). 

Seven males and eleven females from Mossel Bay, Cape 
Province, one male from Aiiwal North, and two males and 
one female from Queenstown, Cape Province (R. E . Turner ). 
All these are macropterous. There are two brachyptcrous 
males and one brachypterous female from St. Helena, 
collected by Charles Darwin. These are the first brachy¬ 
pterous forms the writer has seen. This is one of the most 
widely distributed of the Delphacidae. 

One female from Port St. John, Pondoland (JZ. E, Turner , 
May 1928), and three females from Umtata, Trauskei 
(/Z. E . Turner , February, March 1923), appear to be this 
species, but' without males one cauuot be sure. 

Toga attenuate , Distant, of Ceylon, appears to be this 
species. 
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Delphacode8 turneri , ap. n. 

Female .—Macropterous; length 8*4 mm.; tegmen 2*1 mm. 

Head slightly narrower than thorax ; width of vertex equal 
to length, base equal to apex, sides slightly emargin&te, base 
about middle of eyes, apex projecting very slightly beyond 
eyes. Length of frons twice the width, base very slightly 
narrower than apex, sides straight, subparallel, or very 
slightly arcuate. Lateral pronotal carinne divergingly 
curved, not reaching hind margin. Antennae reaching a 
little beyond base of clypeus, first segment longer than wide, 
second slightly longer than first. Spur not as long as hind 
basitarsus, thin, tectiform, many (about 25) minute teeth on 
hind margin. 

Black or very dark brown ; the middle carina of clypeus, 
lateral carinsB of frons, fork at apex of vertex, the posterior 
half of pronotum, and basal angle of mesonotum white. 
Front and middle coxa* and femora dark brown, tibiae and 
tarsi lighter, the femora having a lighter longitudinal mark 
and the tibiae a darker one, hind legs dark brown, apical 
portions of tibiae and tarsi lighter. Abdomen dark brown 
or black, lighter on pleura. Tegmina clear hyaline with 
three fuscous-brown marks, one at base of clavus, a broad 
baud from middle of costa to hind margin of apex of clavus, 
another curved band from costa at stigma over nodal line to 
near hind margin, then curved to apex of M 1 and 2 apical 
veins, a small hyaline mark in apex of three M apical cells ; 
veins same colour as membrane, granules small, obscure. 
Wings hyaline with light veins. 

Described from five females from Port St. John, Pondo- 
land ( R . E . Turner , March, April 1923). The writer 
describes this species from females only, as it appears to be 
very distinctly coloured. 


V .—Notes on the American Theclin® (Lepidoptera). 

By Percy I. Lathy, F.E.S. 

When Dr. Draudt finished his revision of this group in Seitz's 
work, I began to arrange Madame Fournier's collection 
according to it. 

In the course of this work I discovered a certain number 
of errors committed by Dr. Draudt and qIbo a number of 
new species and races ; the object of this paper is to correct 
the former and describe the latter. 


3* 
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There is but little doubt that when the American Thecliiuc 
are thoroughly studied that Brandt's arrangement will be 
considerably modified, but the thunks of all Lepidopterists 
are due to him for having made a preliminary arrangement, 
and at least we have the names of all the described species 
grouped together and serving as a catalogue. A few species 
have been overlooked, but, on the whole, the work is very 
much superior to that of some of the other authors who 
have contributed to the American part of the work of Seitz. 

The figures are unfortunately very poor and in many eases 
absolutely misleading, but fortunately most of the species 
are well figured in other works. 

In the case of new species figured in Seitz these should be 
carefully checked by the description. 

This necessity leads me to a few remarks concerning the 
dictum of the late Charles Oberthiir, “ Pas de bonne figure, 
pas de nom valable. 5 ’ 

If this dictum were to be accepted it would mean the 
suppression of a vast quantity of names, names which are 
generally in use, for many unfigured species of Fabricius, 
Walker, and others have been identified with certainty and 
stand under these names in various public and private collec¬ 
tions throughout the world. The fact that Oberthiir could 
not understand a description does not prevent others from 
understanding them, and I think that many Lepidopterists 
will agree with me when I say that a species should never be 
identified from a figure only when there is also a detailed 
description accompanying it. 

An artist is just as liable to make a mistake as anyone 
else, and 1 think that sometimes the proofs of figures are 
not so carefully examined as proofs of text, and sometimes 
text and figures do not agree. 1 quote an example from one 
of Oberthur’s own works , t L^pidopterologie Comparee, xi.’: 
on page 97 he states that Ferisama henrica differs from P. 
lebasii , inasmuch as the costal red line of the hind wing below 
is extended along the costa to beyond the outer discal black 
line, whereas iu the latter species this costal red line termi¬ 
nates at the inner discal black line; on the pi. ccclviii. 
figs. 2971-74 are figured typical lebam and three races ; now 
the first two figures show the costal red line extended as far 
as the outer discal black one and in the last two far beyond ! 
Are we to believe the figure or the description ? Personally I 
think that the description is much more likely to be correct, 
as I do not think it at all probable that a Lepidoptcrist of 
Oberthur’s distinction could possibly make such on error. 
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Another proof that a description is often more necessary 
than a figure is the fact that two closely allied species have 
often rested for years in collections under the same name; 
therefore, when one has not been able to distinguish between 
the specimens themselves, figures would probably have been 
quite useless without the desciiption to indicate where the 
differences were. The fact is that Oberthiir did not study 
descriptions ; had he done so he would not have made such 
a mistake as in Lep. Comp. xi. pi. cecl. figs. 2903, 2904. 
There we have a male and female Catagramma figured as 
C. lyca . On page 62 we find Oberthiir's statement that he 
cannot possibly understand the descriptions of three species 
of Catagramma , among which is arias, G. & S. ; if we look 
up this description, 1 Biologia Cent rali-American a, Lep.’ 
]>. 259, we find that we have to deal with a Central-American 
race that differs from the Mexican C. lyca , Boiad., in having 
the apical half of the submarginal band of the hind wings 
tawny—this does not appear to me to be very difficult to 
understand, and a glance at the figure 2904 will show that 
there is exactly this distinction between it and the fig. 2903, 
consequently the figure 2904 represents C. arias . Another 
proof that Oberthiir did not trouble to read carefully is his 
statement, Lep. Comp. xix. 2cme Partie, p. 15, that the 
first number of the ‘ Bulletin of the Hill Museum 1 figures 
every species described, and even all the local races. This 
statement is, of course, quite incorrect, as in the first new 
species described, Euplaa peloruides , p. 30, no figure is given, 
and repeatedly throughout the number a quantity of new 
forms are described without being figured. Oberthiir also 
was not logical in his attitude towards this question; some¬ 
times he would arbitrarily suppress names, such al Cata¬ 
gramma mena , s ala mis, arias , all of which were easily to be 
identified by descriptions and to be confirmed by examina¬ 
tion of the types which still exist, and, on the other hand, 
he retains all the names of Gucnee, in spite of the vast 
majority being unfigured. 

My own opinion is that no hard-and-fast rule can be laid 
down on this matter, as in some cases figures are, if not 
absolutely a necessity, of great help; while, on the other 
baud, cases exist where a figure is absolutely unnecessary, 
and it is a waste of time and money to give one: for 
instance, I wish to indicate an aberration of a well-known 
species which has its bands yellow instead of white—it* is 
perfectly ridiculous to say that such a description cannot be 
understood without the aid of a figure. 
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The principal thing is to be able to identify with certainty 
the species described by an author, and if it can be done 
without a figure I do not see the necessity for one. The 
majority of the type* of the species described since 1850 are 
easily accessible in the various public and private collections, 
and it must not be forgotten that all Lepidopterists have not 
the means to treat themselves to such expensive works as 
those of Oberthiir ; but, on the other hand, the majority 
of them have an opportunity of visiting the Museums, and all 
are assured of the collaboration of the authorities of these 
institutions when it comes to the question of determining a 
type. In the case of a vague description and loss of type, 
I think it much better to suppress such names than to have 
endless discussions as to what species they apply. I also 
consider that a certain allowance should be made for the 
figures that we find in some of the older authors, as in 
the case of the reproductions of Cramer, which, thanks to the 
discovery of the originals, are known to be very inaccurate, 
and where we find slight differences between the figure and 
specimens from the same locality that these should not be 
treated as different species, as is done in several instances 
by Houlbert in his “ Monograph of the Castniidse,” Ldp. 
Comp. xv. 

In accordance with my principle that the main thing is to 
find out the certainty of an author's species, I asked my 
friend M. Le Ccrf, of the Paris Museum, to try and find the 
types of Godart, and he kindly went through the collections 
and communicated me four of these, which will be dealt with 
later. Four other types have unfortunately been lost, and, 
as they cannot be identified by their descriptions, the names 
will hafe to be suppressed ; they are the following sinnis, 
nebis , gabelus , and ergons. It is quite possible that other 
names are omitted from Draudt’s list and that on examining 
other collections further modifications will have to be made, 
but this paper deals only with the facts that have come 
before my notice in arranging the collection of Madame 
Fournier. 


Eumceus minyat, Hiibn. 

Draudt ignore* the two names of Boisduval (Ldp. 
Gu&t. in p. 18 (187(f)) {godartii and toxana ), and in conse¬ 
quence he renames the former race as costaricensis. Bois¬ 
duval describes his godartii from a female ; Godman and 
Salvin noticed the difference between the Costa Bican and 
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Guatemalan forms (Biologia Centr.-Amer., Lop. ii. p. 7 
(1887)), but treated them both as minyae, Hiibn. 

The Guatemalan race is that described by Godart under 
the name of toxea (Enc. M6th. ix., Suppl. p. 826, n. 1 (1823)). 
Up to the present all authors have treated this as a synonym 
of minyae , Hiibn., but the type of toxea is still in the Paris 
Museum, and one has but to compare it with Hlibner’s 
figure (Samml. Ex. Schmett. t. 97. ff. 1-4) to see that it is 
a different race. 

The Costa Rican race must, of course, bear the name 
of godartii, Boisd., coetaricensie, Draudt, sinking as a 
synonym. 

There is nothing in Madame Fournier’s collection that 
agrees exactly with Hiibn er’s figure of minyae ; the new race 
from Bolivia resembles it, inasmuch as the marginal spots of 
hind wing above are very small, but the blue is much duller 
than in Hiibner’s figure and the red spot at anal angle of 
hind wing below is almost obsolete. 

As to toxana , Boisd., I think that this is most probably 
the form described by Draudt under the name of brasiliensis. 
Boisduval gives Costa Rica as the locality, but this is very 
likely to be erroneous, as in the introduction to * Lripidopteres 
du Guatemala’ he states that in addition to the original 
collections of de l’Orza 44 et quelques esp&ces que feu 
M. Becker avait revues de difforentes mains.” 

Eumaius minyae peruviana, subsp. n, 

A large form that resembles somewhat that of Costa Rica, 
but may be distinguished by greater extent of blue area 
of both wings above, the absence of apical white scaling on 
fore wing above and below, and the smaller red spot on inner 
margin of hind wings below. 

32 (J cf, 21 ¥ ? , Chanchamayo, Peru. 

Surname minyae obeoleta , subsp. n. 

Nearest to minyae minyae , Hiibn., but the blue area 
above more restricted and marginal green spots of hind wing 
above reduced and the red spot on iuner margin of hind 
wing below almost obsolete. 

2 $ $, Sara, Bolivia. 

Thecla coronata watkinei , subsp. n. 

? .—Differs from typical coronata in having marginal 
black border of fore wing above narrowing towards anal 
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angle where it terminates. The hind, wing has the marginal 
black border very narrow, scarcely more pronounced than in 
the male of regalia ; the upper red spot of anal angle smaller 
than in coronuta. 

The discal black bands of both wings below are inwardly 
edged with pale bluish green, forming a striking contrast to 
ground-colour. 

1 ? , Pichis Road, Peru, 4800 ft., xi., xii. 1919, C. Watkins. 

Thecla ganymedes, Cram. 

Draudt places teresina , Hew., as a synonym of ganymedes . 
This is, however, quite incorrect, as a comparison between 
the figure of the male in Seitz and that of Cramer (Pap. 
Exot. pi. xl. ff. C, D) will show. 

Cramer’s figure indicates a small species with well- 
developed androconial patch on fore wing, while Seitz shows 
a large species with no androconial patch, and this is con¬ 
firmed by Draudt's description. 

Teresina is quite a good species and the name must stand. 

I have before me three males and two females of the 
species I take to be the true ganymedes , Cram., and these 
are the only specimens I have ever seen. 

The males agree fairly well with Cramer’s figure and the 
females are undoubtedly the same as that figured by Herrich- 
Schaeffer, Ex. Schmett. ff. 55, 56, under the name of nobilis; 
bimaculata , Moschl., is also a synonym. 

Theda draudti , sp. n. 

<J.— Upper side. Fore wing differs from that of ganymedes 
in having the base bright greenish blue; the androconial spot 
in cell is bordered outwardly with four androconial streaks ; 
the androconial patch on vein 1 near anal angle is long and 
does not extend halfway to vein 2, whereas in ganymedes 
this patch is short and extends to vein 2. Hind wing greenish 
blue. 

Underside . Fore wing has the inner black band wider than 
the outer. Hind wing has the red area brighter than in 
ganymedes and is inwardly edged with black. 

? .— Upperside . Bright greenish blue instead of dull violet- 
blue of ganymedes . 

Underside. Differs in the same manner as the male, and 
the green ground-colour of both wings is more golden. 

This is the species from Columbia find Central America 
which is in all collections under the name of nobility H.-8. 
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Theda gabriela , Cram. 

Pnpilio gabriela, Cram. Pap. Ex. i. t. 6, C, 2) (1775). 

Draudt treats sponsa , Moschl., as being a distinct species 
from this. 1 think, however, that there is but little doubt 
that it is the female of it. 

Theda orsina, Hew. 

Tkecla orsina , How. Ill. Diurn. Lop. p. 200, pi. lxxix. figs. 640, 650 
(1875). 

c?.— Upperside . Similar to laudonia , Ilew., but ground¬ 
colour of a duller blue, androconial spot in cell black and 
apical black band of fore wing more pronounced. 

Underside. Fore wing dull greyish brown clouded with 
whitish grey towards apex and on inner margin ; an obscure 
discal dark line from costa to vein 2, the upper part of this 
line outwardly edged with whitish grey ; marginal border 
somewhat darker than ground-colour. Hind wing similar 
to laudonia, but ground-colour dark brown with faint green 
tinge ; the green markings much more obscure. 

Rio Tono, Peru, 1200 ft., C. Watkins . 

Hewitson described this species from a female from 
Bolivia. 1 take the specimen described to be the male of it; 
in the event of this conclusion being incorrect it will require 
a name, and should, I think, be regarded as a race of 
laudonia . 

Theda drucei , sp. n. 

— Upperside . Fore wing dull greenish blue, shading 
into dull brown towards apex and outer margin ; large 
androconial black patch beyond cell. Hind wing dull 
greenish blue, anal lobe greyish brown slightly dusted with 
pale blue scales; tail as iu manors , Hiibn. 

Underside. Fore wing dull greyish green with blue and 
bronze reflections according to light; an obscure black point 
at end of cell; a discal narrow black baud from costa to 
vein 2 and a submarginal faint dark line also from costa 
to vein 2. Hind wing: ground-colour as in fore wing; a 
narrow black band from just before middle of costa ter¬ 
minating in a point at junction of veins 4 and 5; beyond 
this a narrow black band which starts just below costa and 
meets a submarginal dark lit e on vein 8; a black line 
between veins 1 and 2 halfway along inner margin, anal lobe 
blackish* 

] cJ, Santa Catherina, Brazil. 

This species is closely allied to T. manors, Hiibn., but may 
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be easily distinguished by its larger size, the more con¬ 
spicuous androconial spot, much duller colour of both wings 
above and below, and also by the conspicuous markings of 
the underside. It is, I think, very probable that this may 
turn out to be a race of T. paupera , Feld., from Columbia. 

Thecla linus separata, subsp. n. 

The male differs from that of typical linus in having the 
androconial spot of fore wing above separated from the mar¬ 
ginal border instead of being fused with it. The marginal 
blackish border of hind wing above is divided by a white line. 
The dark bands of the underside are narrower. 

The female has a much narrower marginal black border 
on fore wing above and is entirely without cellular dark spot. 

6c?<?, ltio Tono, Peru, 1200ft., C. Watkins (type); 
2 (J , Chanchamayo, Peru; 2 cf > 1 $ , Matto Grosso. 

Theda linus paraguayensis, subsp. n. 

Differs from the preceding in the androconial spot being 
somewhat smaller and still more divided from marginal 
blackish border and the dark bauds on the underside much 
narrower. 

12 c? <J > Patino, Paraguay. 

Theda dolylas, Cram. 

Papilio dolylas, Cram. Pap. Ex. ii. & iii. 11, C (1770). 

The figure given by Seitz is very misleading, the andro¬ 
conial spot being really of a chocolate-brown. 

Theda narbal , Stoll. 

Papilio narbal , Stoll, Suppl. Oram. t. 38. IF. 0, 6F (1790). 

Draudt treats amplus , Druce, and fessa , Moschl., as distinct 
species. I am of opinion that amplus , Druce, is the same 
thing as narbal, or at most an ill-defined local race, while 
fessa, Moschl., is nothing more than the female of narbal , 
Stoll. 

Theda rocena major , subsp. n. 

Differs from typical rocena in its much larger size, 
greater extent of and more brilliant blue of both wings 
above ; also in the ground-colour of fore wings below being 
darker and the markings more pronounced. 

2 £ <$ ♦ Muzo, Colombia. 

Theda atena , Hew. 

Theda atena , Hew. Ill. Diurn. Lep. p. 92, t. 30. f. 93, fc. 37. f. 101 
(1860). 
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The female above is dull brown, both wings with faint 
bluish reflections towards inner margin; below as in male, 
but markings not so accentuated. 

Thecla obsolete sp. n. 

I propose this name for the Rpecies described and figured 
by Hewitson under the name of punctum , H.-S., Ill. Diurn. 
Lep. p. 109, pi. xi. figs. 132, 133. I take the true male of 
punctum to be the species figured by Hewitson, l. c . pi. lxxii. 
figs. 555, 556. 


Thecla essus , H.-S. 

Thecla cams, I1.-S. Ex. Sckmett. pi. xiv. figs. f>0, 60 (1852-58). 

It is curious that Draudt should make no mention of this 
species, as he includes in his work all the others that are 
figured on the same plate. 

Madame Fournier has two specimens, both males, from 
the lower Maroui, French G uiana. 

Thecla lycabas y Cram. 

Papilio lycabas , Cram. Pop. Ex. ii. t. cxvii. E (1776). 

Draudt places terentia, Ilew., as a synonym of this; on 
comparing Hewitson's figure with that in our copy of 
Cramer, it struck me that unless the latter was very badly 
reproduced this could hardly be the case. 

Captain Riley, of the Natural History Museum, was kind 
enough to compare He wit son'a type with Cramer's original 
figure, and he is of the opinion that these are two distinct 
species. 


Thecla sophocles, Fabr. 

Papilio tophocles, Fabr. Eat. Syst. iii. i. p. 267. n. 31 (1793). 

I cannot understand why Draudt should place basa1ides y 
Hiibn., as a synonym of this, more especially as he after¬ 
wards, p. 807, treats it as a species. 

Thecla strophiua, Godt. 

Papilio itrophiue, Godt. Enc. Moth. ix. p. 632. n. 56 (1823). 

The type of this species is still in the Paris Museum. 
The specimen is a male, and it is identical with the species 
described by Hewitson under the name of pancheea . Godart's 
name, of course, has the priority. 
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Theda strephon occidentalism subsp. n. 

(J. Differs from the typical form in being larger and 
more brilliant blue above. The ground-colour of the under¬ 
side is much paler and the androconial spot of fore wing 
much darker. 

? . Duller and less extended blue than in the male on 
both wings above. Below as in male, but, of course, no 
androconial spot. 

6 £ c?, 1 ? , Rio Tono, Peru, 1200 ft., C. Watkins; 1 <J, 
Chauchamayo, Peru. 

Theda cy liar us, ab. xanthica, nov. 

c£. Differs from the typical form in having the spots at 
anal angle of hind wing below bright orange instead of red. 

1 <J, Lower Maroni, French Guiana. 

Theda cyllarus reducta , subsp. n. 

c? - Differs from the typical form in having the anal red 
spot of hind wing below very much smaller. 

5 $ cf, Bk> Tono, Peru, 1200 ft., C. Watkins ; 1 <£, 
La Merced, Peru, ,3000-4500 ft., xi., xii. 1919, C. Watkins ; 
1 $, Chanchainayo, Peru. 

Theda phoster parvipunctam subsp. n. 

This race differs from the typical form in exactly the same 
manner that reducta differs from cyllarus . 

1 cf, 1 ? , Rio Tono, Peru, 1200 ft., C\ Watkins . 

Thecla ambrax septentrionalis ) subsp. n. 

The race from Colombia and Central America differs from 
the typical Brazilian form, inasmuch as the apical black area 
of fore wings above is much reduced, and consequently the 
androconial spot is widely separated from it by the blue 
ground-colour ; the androconial spot is also very much larger 
than in typical ambrax, A comparison between the figures 
given by Westwood (Hew. Gen. Diurn. Lep. t. 75. f. 7) 
and Godraan and Salvin (Biologia Centrali-Americana, Lep. 
t. 55. fig. 5) will illustrate the difference. 

Theda selina , Ilew. 

Theda aeUna f Hew. Ill. Diurn. Lep. p. 118, pi. 1. fig. 265. 

I am inclined to think that meridionalis, Draudt, described 
as a form of pholeus, is nothing more than the male of 
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sclina. I have before me a series of males from Peru and 
several localities on the Amazon, all of which agree with 
meridionalisy and a series of females from corresponding 
localities, all of which agree with selina, and it seems to me 
to be a too extraordinary coincidence that two species should 
exist side by side of which we know only the male of the one 
and only the female of the other. 

Theda orej/nia, Hew. 

Theda orcynia } Hew. Ill, Diurn. Lep. p. 121, pi. 1, figs. 262-205. 

Draudt regards anthraciay Hew., and auniay Hew., as 
synonyms. This view is incorrect, as a glance at the figures 
(/. c. pi. lxv.) will show that, though the two latter are closely 
allied, they are very different from orcynia. 

1 have before me several specimens of both sexes of cwu 
thraciay and Hewitson was wrong when (/. c. p. 167), in 
commenting upon his description of auniay he considered 
the absence of triangular white spot at end of band of fore 
wing to be a sexual distinction, as the six females that 1 
have examined possess this mark as in the male. 

I have also one specimen which agrees quite well with 
Hewitson's figure of aunia. As the type of anthracia is 
from Brazil and that of aunia from Venezuela, and Madame 
Fournier's specimens are respectively from Peru and French 
Guiana, I am of opinion that aunia and anthracia are distinct 
species and that both names should stand. 

Thecla tristis , sp. n. 

c? .—Upperside of both wings uniform dark brown ; a faint 
androconial spot at end of cell of fore wing. 

Underside . Ground-colour of both wings paler than above. 
Fore wing crossed by a postdiscal, slightly broken, white 
line and a submarginal white line. The first of these 
iuwardly edged and the second outwardly edged with dark 
brown. Hind wing crossed by discal white line sharply 
angled towards anal angle, forming the characteristic W. 
This line inwardly edged with brown; small red patch 
between tails; this patch contains a black spot on its mar¬ 
ginal edge and is inwardly edged with dark brown, anal 
angle edged with red. Both wings with a narrow marginal 
white line disappearing before apex. 

1 S > Nivac, Matto Grosso. 

This species appears to be allied to epopea, Hew., by* the 
underside markings, which are almost identical, but the dull 
brown colour of both wings above distinguished it from this 
and allied species. 
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Thecla vesper, Druce. 

Theda vesper , Druce, Trans. Ent. Sue. Loud. 1009, p. 4tt6, pi. xi. fig. 8. 

? .— Upperside. Fore wing dark brown with dull blue 
reflection from inner margin to cell. Hind wing as in male, 
but duller in colour. 

Underside . As in male, but the bands not so sharply 
accentuated. 

1 ? , Rio Tono, Peru, 1200 ft., C. Watkins . 

Theda belter a, Hew. 

Theda bellera , Hew. 111. Diurn. Lep. p. 194, pi. Ixxvii. (1875). 

This name may be retained for the female form of 
beon } Cram., which has no blue above. 

Theda echion , Linn. 

Papilio echion, Linn. Syst. Nat. i. 2, p. 78b. n. 224 (1767). 

Draudt treats crolus , Cram., as a synonym of echion . 
Crolus is, however, a distinct species and echion is the species 
figured by Draudt under the name of basalides , Hiibn. On 
examining the type of megarus , Godt., 1 found it to be 
identical with echion . The name ziba, Hew., may be retained 
for the aberration without blue markings above. 

Thecla eurytulus , Hiibn. 

Tmolm eurytulus, Ilubn. Saraml. Ex. Schmott. ii. pi. xc. figs. 1-4 

(1816-1841). 

The figure in Seitz has not the slightest resemblance to 
those of Hiibncr—whether it is simply badly executed or is 
that of another species, 1 cannot say. 

1 consider argona , Hew., to be a synonym of eurytulus . 

Theda eurytulus nigra , subsp. n. 

(J.— Upperside . Similar to typical form, excepting that 
marginal blue markings of hind wing are more developed 
and the abdomen is black. 

Underside . Fore wing with the markings more obscure 
and ground-colour suffused with greyish. Hind wing has 
all the markings very obscure, and it is difficult to see the 
traces of the distinct dark spots of the typical form. The red 
spots are replaced by very small faint yellow ones. The 
ground-colour strongly suffused with greyish. 

X <J, Tucuman, Argentine, 9. vi. 1922. 
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Thecla thins, Hiibn. 

Hyreus thins , Ilubn, Zutr. Ex. Sclimett. IF. 743, 744 (1832). 

The type of bazochii , Godt., is in the Paris Museum, and it 
is undoubtedly the same species as thins . 

Thedopsis eryx occidental™, subsp. n. 

<J.— Upperside of both wings with blue more extended 
than in typical eryx. 

Underside. Ground-colour much duller and black patch 
below cell much smaller, only being extended about halfway 
towards vein 1. 

? .— Upperside rather brighter blue and below the ground¬ 
colour of both wings paler and anal red spots of hind wing 
smaller. 

8 J (J, 2 ? 9, Rio Tono, Peru, 1200 ft., C. Watkins 
(type); 1 <J, Chanchamayo, Peru, 3000-4000 ft., xi., xii. 
1919, C. Watkins. 

Lamprospilus decorata , sp. n. 

.—Upperside . Fore wing dark brown, a large white patch 
on basal half on inner margin extending upwards as far as 
cell. Hind wing dark brown crossed by a wide discal white 
band from costa to vein; base and inner margin greyish; 
at anal augle two square bright blue patches divided by 
vein 2, 

Underside. Fore wing brown, a white patch on inner 
margin as above, beyond cell a straight oblique white line 
from costa to vein 2, a submarginal white line. Hind wing 
brown, a conspicuous broad white band from costa to vein 3; 
between this and inner margin the characteristic W white 
mark of the Theda —this mark inwardly edged with dark 
brown ; a submarginal white line outwardly edged with dark 
brown; a terminal dark line inwardly edged with white, on 
lower half a red spot between tails, this spot containing a 
small black one on outer edge ; anal lobe black edged with 
white above; tails black tipped with white. 

1 d > Oxapampa, Peru. 

Allied to L. nicetus, Feld., but may easily be distinguished 
by the absence of the postdistal white spot of fore wing and 
the presence of the anal bright blue patches of hind wing 
above. 
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VI.-— On the Identity of Catagramma idas, Mull. (Le/?.). 
By Percy I. Lathy, F.E.S. 

It is very curious that this species, the first Catagramma to 
have been described, should have been overlooked by all 
three authors who have written on the Catagrammas, as 
neither Guende, Rober, nor Oberthur make any mention of 
it, in spite of its name being included in the Supplement to 
Kirby’s ‘ Catalogue/ p. 7117. 

When studying the Catagrammas at the Natural History 
Museum, I found a sketch of Muller's figure in one of the 
drawors, and it was considered to be the female of C . brome , 
Boisd. This, however, is a Colombian species, while Muller 
gives Esscquibo as the locality of idas. On turning up 
Muller’s black-and-white figure 1 found it exceedingly badly 
done, as one of the fore wings below has the base black, 
while in the other it is not so; fortunately, however, there 
is a description, in which it is stuted that the discal patches 
of fore wings above are red (“ rosenroth ”). Therefore there 
is no doubt as to its identity. It is the same species that was 
described by Oberthur from u female from French Guiana, 
and redescribed later on by Kaye, who made known the 
male. 

The species appears to be exceedingly rare. The first 
specimens that I ever saw wore two females from British 
Guiana that were received by the late Mr. II. J. Adams 
about 1896, and I remember at that time we thought that 
they might possibly be the females of C. brome, These 
specimens are still in the Adams Collection at the Natural 
History Museum; Oberthur appears to have had one female, 
and two males and a female from French Guiana in the 
Joicey Collection served Kaye for his description of polypygas . 
Madame Gaston Fournier possesses a pair from the same 
locality, and in the collection of Mr. Schmassmann of Enfield 
are two males from British Guiana which differ from those 
of French Guiana, inasmuch as the discal red patch of fore 
wing above is somewhat smaller. 

The synonymy is as follows:— 

Papilio tdaif Miiller, Natursystem, i. p. 633, pi. xix. fig. 11 (1774). 

Catagramma maronensitt , 0berth. Lep. Comp. xi. p. 60, pi. cccli. 
fig. 2909 (1910). 

Catagrammapolypygas t Kayo, Ent. ltoc. xxxi. no. 2, p. 26 (J9J9). 
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VII .—On Fusulina and other Organisms in a partially Cal¬ 
careous Quartzite from near the Mai ay an-Siamese Frontier. 
By R. Bullen Newton, I.S.O., F.G.S., Geological Depart¬ 
ment, British Museum (retired). 

[Hates II. & ILL] 

Introduction. 

The fossils referred to in this paper have been submitted to 
me for examination and report by Mr. J. B. Scrivenor, M.A., 
the Government Geologist of the Federated Malay States. 
They were discovered by two native collectors in northern 
Malaya at a place known as Goa Laman Maling, which is 
quite close to the south-western frontier of Siam, and which, 
according to letters from Mr. E. S. Will bourn, the Assistant- 
Geologist of the same country, is “ near boundary stones 
9 and 10 in the extreme north of Perlis, or more accurately 
about 600 yards west from boundary stone 10.” The 
region is described as “rolling country, with hills only 
100 feet or so in height, and various exposures show 
calcareous sandy shales and quartzite with a varying amount 
of calcareous cement. The quartzite usually stands out as 
the hills ( = Goa).” Further information from Mr. Will- 
bourn mentions that “ the strike of the beds is approximately 
north and south and the dip is nearly vertical. The 
um\eathered rock is hard quartzite with calcareous cement, 
and the fossils in it are not very conspicuous. The tests 
are calcite ; weathering replaces this by sandy clay.” This 
hard and heavy quartzite is of greyish and sometimes of a 
light sandy-colour, whereas its exposed surfaces, being largely 
limonitic, are soft and decomposing, thus yielding a fine 
ochreous-like powder, besides presenting strong weathering 
tints of red and yellow. From thin slices under the micro¬ 
scope, the unweathered rock is observed to be of fragmentary 
structure, whilst with the aid of the polarizer the brightest 
colours are displayed, thus indicating a structure with a 
considerable percentage of siliceous constituents. The 
matrix is full of fossiliferous remains but imperfectly pre¬ 
served, those seen on the weathered surface being generally 
the best defiued. The most abundant organism observed 
belongs to the foraminiferal genus Fusulina , whilst others 
include remains of corals ( Stenopora ), Crinoidal stein- 
fragments, Polyzoa ( Fenestellid *), and imperfect casts of 
Pelecypod valves. The presence of Fusulina is of chief 
4 kk. <b Mag. N, Mist , Her. 9. Vol. xvii. 4 
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importance, however, in endeavouring to arrive at atrati- 
graphical results, because that genus is characteristic of the 
youngest Carboniferous deposits (Ouraiian) as well as of 
beds of Permian age, thus forming a definite Palaeozoic 
horizon which is often referred to as Ouralian-Permiau or 
Permo-Carboniferous. Moreover, its occurrence is usually 
so prolific in rocks of European and other countries that 
the term “Fusulina Limestone” is well known in Pulmozoic 
chronology. 

It is interesting to note that Mr. Scrivenor (Jourti. 
Geology (Chicago, 1923), vol. xxxi. p. 55 7) has already 
reported the occurrence of “ poorly preserved Fusulinida: ” 
in a Chert at Perlis, which probably refers to the specimens 
described in the present paper. 

Since its first description our knowledge of this genus and 
its allies, all of which belong to the Fusulinidae, has been 
greatly extended, so that a considerable literature exists at 
the present day dealing with the microscopical characters 
of these organisms, together with their geological and 
geographical distribution. 

Among the countries over which the Fusulinida* extend 
may be mentioned Europe (Russia, Caucasus, Spain, Italy, 
Carniola and Carinthia, Southern Alps, etc.); Asia (Japan, 
China, Indo-China, Korea, Afghanistan, Chitral, Pamirs, 
Salt Range, Persia, etc.); North America (British Columbia, 
California, Nebraska, Texas, etc.); Arctic America (Spits¬ 
bergen, Prince Albert Land, etc.); Central America (Guate¬ 
mala and British Honduras); South America (Brazil, Peru, 
Bolivia); Sumatra, British Malaya, and Siam. 

The following list of literature contains the more promi¬ 
nent papers on this strictly Palaeozoic group of organisms:— 

Abich. M6m. Ac. Imp. Rci. St. FGtersbourg, 1858, *»r. 6, part 1, 
vol. vii. pp. 439, 628, pi. iii. figs. 13. (Fusulina sphtcriva, Abicli 
sszFumlmella, Muller: Caucasus.) 

Carpkntkr, Pahkrr, and Jonks. Introduction to tbe Study of Fora- 
minifera, 1862, pp. 304-307, pi. xii. figs. 24-29. 

Rani at. “ 6tude des Fusulinidds de Chine et dTndochine et Classifica¬ 
tion des Calcaires a Fusulines.” Mem. Serv. Gdol. Indochine, 
1912, vol. i. Fane. 3, pp. 77, pis. i.- ix. 

■■■ — . “ Les Fusulinidtfs des Calcaires Carbonifariens et Permiens dtt 

Tonkin, du Laos ot du Nord-Annam.” Ibid . 1913, vol. ii. Fasc. 1, 
pp. 70, pis. i.-x. 

-. “fitude des Fusulinidds du Japon, de Chine ot dTndochine.” 

Ibid. 1914, vol, iii. Fasc. 1, pp. 1-40, pis. i.-viii. 

-. **Lea Fusulinid6s des Calcaires Carboniferiens et Permiens du 

Tonkin, du Laos et du Nord-Annam.” Ibid, 1916, vol. iv. Fasc. 1, 
pp* 30, pis. i.-iii. 

Bibnku. “ Anthracolithic Fossils of the Shan States.” Pal. Indica, 
Mem, Geol. Surv. India, 1011, n. s., vol. iii. Mem. 4, p. 44, pi. vi. 
fig. 5. (Fusulina,) 
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Douvillk, H. “Mollusques Fossilea.” J. de Morgan’s * Mission 
Scient. Perse,* 1904, vol. iii. part 4, pp. 228-280, pi. xxvii. 
figs. 7-16. ( Fusulinella , Permo-Carboniferous.) 

-. “ Les Oalcaires a Fusulines de 1’lndo-Chine.” Pull. Soc, Geol, 

France, 1007, ser. 4, vol. vi. pp. 570-587, pis. xvii., xviii. 

Duysdalk. ( Fmulina , British Columbia, Canada.) Guide Book, No. 8, 
part 2, Geol. Surv. Dept. Mines, Canada, 1918, pp. 239, 240. 

Dyukknfuuth, G. “ Die Asiatiseken Fusulinen.” 1 Palaaontogiapkica/ 
1909, vol. lvi. pp. 137-170, pis. xiii.-xvi. 

FiacuBii, i>k Waldheim. Hull. Soc. luip. Nat. Moscou, 1829, vol. i. 
no. 10, p. 330; and ‘ Oryctograpkie de Moscou/ 1830, pi. xiii. 
pp. 126, 127. ( Fusulina.) 

Grinitz. “ Zur Goologie von Sumatra.” 4 PaleBontograpkica/ 1876, 
vol. xxii. pp. 899-400. {Fmulina vert>evki— Schwagerina.) 

Gkmmellabo. La Fauna dei calcari con Fusulina della Valle del Fiume 
SoHio (Palermo). 1887. 

IIayanaka. “ Fauna Anthracolithic Limestone of Omi-Mura, Eehigo 
(Japan).” Sci. ltepts. Tolioku Imp. Univ. Japan, 1924, ser. 2 
(Geology), vol. viii. no. 1, pp. 8-19, pis. ii., iii. (Fusulinidip.) 

IJaydkn. “ Fusulinida^ from Afghanistan.” liec. Geol. Suit. India, 
1909, vol. xxxviii. pp. 280-256, pis. xvii.-xxii. 

KATZF.it. Grundzuge de Geologic dos unteren Amazonas-Gebietes, 
1903, p. 102. (Leipzig.) FusuUna from San Paulo, Brazil. 

Langf.. “ Fine Mittelpormische Fauna von Guguk Bulat (Sumatra).” 
Verhand. Geol.-Mijn. Gcnoots. Nederland Kolonieii, 1925, Geol. 
Ser. vol. vii pp. 213-294, pis. i.-v. ( Foraminifera , etc.) 

Mekk. tl Palmoutology.” Vol. i. Geol. Surv. California (Whitney), 
1864, pp. 3, 4, pi. ii. figs. 1, 2. (tkisulina.) 

Mollkb. “ Die Spiral-gewundenen Foraminiferen des RusRischon 
Kohlonkalks/ Mem, Acad. Imp. Sci, St. Potersbourg, 1878, 
ser. 7, vol. xxv. no. 9, pp. 1 447, pis. i.-xv. 

Nortling. “Carboniferous Fossils from Tenasserim ( Schwagerina 
oldhami , Noetling.” Records Geol. Surv. India, 1893, vol. xxvi. 
pp. 97, 98, pi. —. fig. 1. 

Obiugny. Murchison’s ‘ Geologie de la Russie d’Europe,’ 1845, 
vol. ii. p. 10, pi. i. fig. 1. (Fusulina.) 

Ozawa. “On some Species of Fumlina from Honan, China.” Japanese 
Journ. Geol. Geogr. 1923, vol. ii. no. 2, pp. 35-89, pi. v. figs. 1, 2. 

-. “ On the Classification of Fuaulinidai.” Journ. Coll. Sci. Imp. 

Univ. Tokyo, 1925, vol. xlv. art. 4, pp. 26, pis. and text- 
figures. 

IIkui), F. It. C. " Upper Carboniferous Fossils from Chitral and tbo 
Pamirs.” Pal. Indica, Mem. Geol. Surv. India, 1926, n. s., vol. vi. 
Mem. 4, pp. 9-11, pi. i. figs. 1-12. (Fusulinidae.) 

Rokmkb. “ Ueber eine Kohlenkalk-Fauna der Weatkuste von Sumatra.” 

* Palmontographica/ 1880, vol. xxvii. p. 4, pi. i. figB. 1-2* 
(Fusulinidro.) 

Salter. “Account of the Arctic Carboniferous Fossils (Fumlina 
hyperborea ).” Belcher’s * The Last of the Arctic Voyages/ 1865, 
vol. ii. pp. 380, 881, pi. xxxvi. figs. 1-8. 

Sapper. “ Grundzugo dor physikalischen Geographie von Guatemala.” 
Petermann’s Mitt. Ergilnzungskeft, 1894, voLxxiv. no. 113, p. 8. 
(Fusulina granum-avense. Roomer.) 
i t “ Ueber Gebirgshan una Boden des Nfirdlichen Mittelamorika.” 
Peterinann’s Mitt. Ergdngzungaheft, 1899, vol. xxvii. no. 127, 

& 64. (Fusulina gr<mum*averu$ 9 lioemer, Guatemala and British 
onduras.) 

4 * 
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Schellwirn. “Die Fauna des Karnischen Fusulinenkalks.” * Pnlsron- 
tographica/ 1898, vol. xliv. pp. 237-282, pis. xvii.-xxiv. (Upper 
Carboniferous.) 

-“ Palftjozoische und triadische Foseilion aus Ostasien.” Fut- 

terer’s 4 Durch Asion,’ 1903, vol. iii. pp. 120, 161, pis. iii., v. 
(Fusulinidte.) 

-. 44 Die Fusulinen des Russisch-Arktisclien Meeresgebietoe.” 

4 Paleeontographica,’ 1008, vol. lv. pp. 145-194, pis. xiii.-xx. 

Schwa gkr. 44 Carboni ache Foraminiferen aus China und Japan." Rich¬ 
thofen's 4 Beitr. Palaontologie von China/ 1883, vol. lv. pp. 106- 
169, pis. xv.-xviii. 

-. Wa&gen’s 44 Salt-Range Fossils,” Protozoa, Fuaulina, Pal. Indiea, 

Mem. Geol. Sury. India, 1887, ser. 13, part 7, pp. 988-990, 
pis. cxxvi.-cxxviii. {Pi'oduatus Limestone.) 

Scrivknor. 44 The Structural Geology of British Malaya.” Journ. 
Geology (Chicago), 1923, vol. xxxi. p. 667. (Fusulinidte.) 

Stachk. 44 Fusulinenkalk aus Ober-krain Sumatra und Chios/’ Ver- 
handl. k.-k. Geol. Reichs. 1870, pp. 300-871. In a translation of 
this paper printed in the Geol. Alag. 1877, p. 165, the Island 
of Borneo is given by mistake for Sumatra, hence some authors 
etill wrongly quote Borneo as a locality for Fumlina. 

Staff. “Beitr&ge zur Kenntnis der Fusuliniden.” Neues Jahrb. 
27 Beil.-Band, 1909, pp. 461-608, pis. vii., viii. 

-. 44 Die Fusulinen (Scheilwienien) Nordamerikas.” ‘Palroonto- 

graphico,’ 1912, vol. lix. pp. 157-191, pis. xv.-xx. and text- 
figures. 

Staff and Wedekind. 44 Der oberkarbone Foraminiferens apropelit 
Spitzbergens.” Bull. Geol. Inst. Upsala, 1910, vol. x. pp. 81-123, 
pis. ii.-iv. 

Steinm ann. 44 A Sketch of the Geologv of South America.” American 
Naturalist, 1891, p. 866. An Upper Carboniferous Fauna with 
Fuaulina is known from Peru, Bolivia, and Brazil. 

Suebs. u Ueber das Vorkommen von B'usulinen in den Alpen.” Ver- 
handl. k.-k. Geol. Reichs. 1870, pp. 4, 6. 

Trautbchold. 44 Dio Kalkbriiche von Mjatschkowa eine Monographic 
des oberen Bergknlks.” AI<3m. Soc. Imp. Nat. Moskau, 1879, 
vol. xiv. pp. 141, 142, pi. xvii. fig. 2. ( Fuaulina .) 

Verdekk and Fknnkma. Description jrdol. Java et Madoura, 1890, 
vole, i., ii. pi. i. pp. 1181-1136, (Fusulinidte of Sumatra.) 

Vrrneuid and Collomb. 44 Coup d’ceil sur la constitution geolngique de 
quelques provinces de l’Espagne.” Bull. Soc. geol. France, 1858, 
ser. 2, vol. x. p. 126. {Fuaulina cylindrical 

Waldheim, we Fibchbr. 

Yabb. 44 Fuaulina , with Notes on a Fusu/mo-Limestone from Korea.” 
Journ. Coll. Sci. Imp. Univ. Tokyo, 1906, vol. xxi.' art. 6, 
pp, 1-86, pis. i.-iii 

—. “ Das StrukturproFem der Fusulinonschale.” Beitr. Pal. Geol. 
Oest.-Ungarns Orients (Wien), 1910, vol. xxiii. pp. 278-281, 
Ten text-figures. 


Notes on the Fossils, 

Foraminifera. 

Fusulina cf. granum-avena, Roemer. 

(PI. II. figs. 1C, 2, SC, 4, 5, 6.) 

Fuaulina pranunu-avena, Roemer, Palteoutographica, 1880, vol. xxvll. 
p. 4, pi. i. fig. 2; Sapper, Pe term turn’s Mitteil. Erg&nzungsheffc, 
1804, vol. xxlv. no. 113, p. 8 (Guatemala); Verlieek, Desc. Gael. 
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Java, Madoura, 189(5, vol. i. pi. i. figs. 1-10, and vol. ii. pp. 1131 - 
1138 (Sumatra); Sapper, Petermann's Mitteil. Ergiinzungsiieft, 
1890, vol. xxvii. no. 127, p. 64 (Guatemala and British Honduras); 
Deprat, Mdm. Surv. Gdol. Iudochine, 1012, vol. i. Fasc. 8, part 8, 
p. 26; ibid. 1913, vol. ii. Fasc. 1, p. 12; ibid. 1014, vol. iii. Fasc. 1, 
Mem. 3, p. 18 (Indo-China). 

Remarks . The fossils here determined as being related to 
Roemer's Fusultna granum-avenfp from the “ Kohlenkalk” 
of Sumatra appear, also, to resemble 1<\ cylindrica of Fischer 
de Waldheim from the Russian Carbouiferous, a fact making 
it possible that the Malay examples may be of nearly corre¬ 
sponding structure to both those described species. It has 
long been recognised that almost insuperable difficulties 
exist when attempting specific determinations of the true 
Fusulina . It is observable that the Malay specimens present 
a greater length than either cylindrica or granurn-avente , 
whilst the outer aspect is rather more parallel-sided and 
the terminal extremities are rounded rather than pointed; 
externally, also, the three forms are furnished with the usual 
longitudinal furrows of the genus (PI. II. fig. 2). So far 
as the microscopical characters arc concerned, they all share 
a very similar internal structure. Thus, the transverse 
sections (PI. II. figs. 5, 6) show six, seven, or more con¬ 
volutions bordered by a well-defined wall, from which 
proceed a regular series of septa that mark out the com¬ 
paratively large and more or less rectangular chambers now 
penetrated and rendered distinct by a white calcitic infiltra¬ 
tion (PI. II. figs. 5, 6), the initial chamber being large and 
spherical. Longitudinal sections (PI. II. figs. 3, 4) display 
very clearly the several convolutions, besides showing the vesi¬ 
cular aspect of the chambers as they reach the outer surface, 
a character delineated by Verbeek in his structural details of 
F. granum-averue . A longitudinal fragment (PI. II. fig. 3) 
,well illustrates a series of minute undulating lines assuming 
a quincuncial pattern, lying just beneath the surface and 
forming part of the septal region, thus constituting a 
structure of trellis-work appearance as originally pointed out 
by Verbeek. 

Dimensions . Length (max.) = 19 mm., diameter (max.) 
= 3 mm. 

Briefly, it may be mentioned that the generic name 
Fusulina was established by Fischer de Waldheim in 1829* 
to include his two species, F. cylindrica and F. depressa , 
which were found in the Mjatschkowaf limestone of the 
neighbourhood of Moscow, Russia. No great differences 

* Bull. Soc. Imp. Nat. Moscou, 1829, vol i. no. 10, p. 330; and 
1 OryetoirrAphio do mmm.? 183Q, pi. xiii. pp. 120, 127. 

t Or Miatchkova. * 
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separate these two forms—in fact, they have been united for 
many years under F. cylindrical the species which lias long 
been recognised as the type of the genus. 

The original diagnosis of Fusulina stands thus :— u it ouver- 
ture formant une fente longitudinale ; test en forme de 
fuseau, forme par des loges oblongues qui entourent Paxe en 
spirale.” 

(The typical form measures :—Max. length and diameter 
about 6x 1*5 mm.) 

Doliolina cf. lepida , Schwager. (HI. II. fig. 7.) 

Schwayerina lepida , Schwagur, Richthofen's Jieitr. Pain on to logic von 
Uhina, 1883, pp. 138-140, pi. xvii. fig. 18, pi. xviii. figs. I -14. 

Mollerina lepida, Schellwien, Palcoontographica, 1898, vol. xliv.p. 238, 
non Mollerina , Ulrich, 1886. 

Doliolina lepida t Deprat, Mom. Serv. G6ol. Indochine, 1912, vol. i. 
Fasc. 3, pp. 46, 46, pi. v. fig. 10, pi. vi. fign. 1-3; ibid. 1913, vol. ii. 
Fasc. l,i>. 49, pi. x. tig. 18; ibid. 1914, vol. iii. Fane. l,p. 22, pi. iii. 
figH. 12-14; ibid. 1916, vol. iv. Fane. 1, p. 27; Ozawa, Journ. Coll. 
8ci. Imp. Univ. Tokyo, 1926, vol. xlv. art. 4, pp. 17, 18, 26, pi. iv. 
fig. 4 ; and ibid. 1926, vol. xlv. art. 6, p. 63, pi. ii. fig. 8 b. 

Remarks . The specimen referred to under the above 
determination, of which the figures given are enlarged four 
diameters, corresponds in the main with Schwager'* original 
illustrations (pi. xviii. figs. 4, 5) of Chinese examples occur¬ 
ring in beds then understood to be Carboniferous, but which 
are now recognised as of Permian age. 

The chief Malay specimen, as seen in the limestone section 
now figured (PI. II. fig. 7 A), presents a test partaking 
of the same oblong cylindroid contour as displayed in 
Schwager's figures, having more or less rounded extremities, 
whilst internally the structure consists of relatively thick, 
equidistant, somewhat irregular, transverse, mural divisions, 
crossed by thin longitudinal septa which together form 
closely arranged rectangular chambers, in which latter cha¬ 
racter it differs from the original D. lepida , as that form 
possesses chambers of quadrangular shape. Further objects 
in this section are evidently examples of the same organism, 
although too obscurely darkened by mineralization for the 
exhibition of determinable characters. 

Dimensions . 4x2 mm. 

From its peculiar barrel-shaped test, instead of being sub- 
globular as in the true Schwayerina , besides exhibiting 
other differences of structure, Schcllwien separated this 
species from MollePs genus Schwagerina i under which 
Schwager had originally recognised the form, and so gave it 
the new name of Mollerina , although that again had to be 
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altered by Schellwien because of its previous adoption by 
Ulrich for another Foraminiferal organism, when he finally 
established the generic name of Doliulina *, the fossil being 
now known as Voliolina lepida , which really forms the type 
of the genus. This organism is further understood to be 
characteristic of Permian rocks, being apparently known only 
from China and Japanese localities, although other examples 
of the genus have been recorded by Volz from the latest 
Carboniferous rocks of Sumatra f, but which subsequent 
investigators have recognised under other genera, such as 
Staff’s Verbeekina and Yabe’s Neoschwagerina (see Ozawa, 
Journ. Coll. Sci. Imp. Univ. Tokyo, 1925, vol. xlv. art. 6, 
pp. 48 and 54). 

It may be assumed, therefore, that the presence of 
Doliolina in the Malay rocks would suggest that the latter 
may be satisfactorily regarded as belonging to a late 
Carboniferous or Permian age. 

Stromatopoeoidea. 

Myriopora ? (PI. II. fig. 3 B.) 

Remarks . One of the limestone sections contains among 
its other fossils a fragmentary semicircular organism which, 
from its contour and minute internal vermicular canal-like 
structure, accompanied by obscure evidence of pores, is 
rather suggestive of a Stromatoporoid body similar to 
Myriopora , a genus described by Volz t from the very latest 
Carboniferous rocks (“ Oberes Obercarbon ”) of Sumatra. 
So far as can be seen, the structure also consists of numerous 
fine horizontal layers crossed by microscopically small and 
closely-arranged vertical tubes or canals. The Malay speci¬ 
men can only be doubtfully determined at present, its 
more extended study from further sections being necessary 
to confirm the above statements as to its detailed structure, 
especially as the present section is somewhat obscure. 

Dimensions . 5 x 2*5 mm. 

Volz regarded Myriopora as more or less comparable with 
the Palaeozoic Stromatopora as well as with the Mesozoic 
Milleporids, particularly citing the genera Millestroma 
of J. W. Gregory § from the Cretaceous formation of 

• Schellwien, in FuttererV Burch asien,’ 1908, vol. iii. part 1, p, 129 
(footnote). 

t Volz, Geol. Pal. Abhandl. (Koken), 1904, n. vol. vi. part 2, 
pp. 20, 2/, or 110, 111. 

$ “ Zur Geoiogie von Sumatra/’ Geol. Pal. Abhandl. (Koken), 1904, 
n. s. f vol. vi. part 2, pp. 102-110, text-figures, 

S Geol. Mag. 1898, p, 887, pi xiii. 
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Egypt and Steinmann’s* Milleporidium peculiar to the 
Stramberger limestone ( = Tithou or Upper Portlandian) of 
the Austrian Alps. Volz t was also of opinion that 
Slromatoftora japonica , established by VabeJ from the 
Mesozoic rocks (Upper Jurassic or Lower Cretaceous) of 
Japan, belongs in reality to Myriopora , an interesting fact 
in connection with both its geological and geographical 
distribution. Further, it should be mentioned that Yabe and 
Hayasaka§ have reported a doubtful form of Myriopora 
(Af. (?) pynformis) from the Upper Carboniferous of China. 
The true Myriopora is of abundant occurrence in Sumatran 
rocks of latest Carboniferous age, and I am inclined to 
think that the present Malay evidence, although obscure, is 
indicative of its occurrence in that country. 

Anthozoa (Corals). 

Chatetes sp. (PI. II. fig. 3 A.) 

Remarks . This section of a fragmentary composite coral 
may most probably be referred, in a general manner at any 
rate, to the Chaetctes of Fischer de Waldheim || originally 
described from the Carboniferous of Russia, and occurring 
particularly at Miatchkova, near Moscow, in association with 
Fusulina cylindrical The present example appears to display 
a longitudinal section of a corallum possessing numerous 
fine tubes or corallites packed closely together which present 
a somewhat divergent or even a radial arrangement. The 
tubes show very doubtful evidence as to the presence of 
either pores or tabular probably from the fact that minerali¬ 
zation within consisting of a white calcitic impregnation 
has obliterated those more delicate structures. 

Dimensions. 3x2 mm. 

Stenopora sp. (PI. III. figs. 6, 7.) 

Remarks. Fragments of the Monticuliporoid genus Steno- 
pora , originally described by Lonsdale from the Permo- 
Carboniferous of Tasmania, appear to be fairly easily identi¬ 
fiable among the Malay fossils, where they are of frequent 
occurrence. 

♦ Beitr. Pal. Oool. Oesterreich-Ungarns Orients, 1903, vol.xv.pp. 1-8, 
pis. i., ii. 

t Gentralblatt, 1913, no. 24, pp. 753-768, text-figures. 

X Yabe, Journ. Geol. Soc. Tokyo, 1903, vol. x. no. 123, pp. 1-7, 
pi. xii. 

& “ Palaeontology of Southern China/’ Reports Geographical Research 
in China from 1911-1916, p. 10, pi. vii. figs. 26, 4, 6 (Tokyo, 1920), 

|| ' Oryctograpliie/ 1837. p. 159, pis. xxxv., xxxvi. 

f Appendix to Darwin s * Volcanic Islands/ 1844, p. 161, and first 
figured in Strzelecki’s Phys. Hist. Neyr South Wales, 1846, pi. viii. 

p. 202. 
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The two examples now figured are represented by a longi¬ 
tudinal view of a fractured branch occurring in one of the 
microscopical limestone sections (PI. III. fig. 6), while 
another (PI. HI. fig. 7) is a good natural limonite cast of a 
small branch displayed on the surface of one of the limestone 
slabs, in association with other fossils ( Fusulina etc.). 

These examples demonstrate the characteristic features of 
Sienopora as observed in the more ramose forms of the genus, 
although differing from those of massive growth like Steno - 
pora crinita. The corallum is interiorly composed of small, 
contiguous, tubular corallites with lateral divergement from 
a pseudocentral axis, the more central tubes exhibiting a 
vertical arrangement (see PI. III. fig. 6). Very obscure 
indications appear to be present of those minute aunulations 
which are sometimes seen on the outer ends of the tubes. 

One of the Malay examples (PI. III. fig. 7) is extremely 
like a specimen described and figured by Geinitz as Calarno - 
pora mackrothii* from the German Permian (Zechstein), 
which that author afterwards recognised as a Stenopora f; 
strong resemblances, also, exist with W. King’s J illustration 
of the Geinitzian species which was identified among the 
Permian fossils of England. Without attempting a specific 
determination of the present specimens, it may be stated 
that the occurrence of Sienopora in the Malay fauna is of 
great interest, since it is quite characteristic of the latest 
Carboniferous or Permian epoch, its distribution extending 
through British and European countries to Eastern regions, 
Australasia, &c. 

Although often regarded now as belonging to the Cyclo- 
stomatuB Polyzoa, Stenopora is here retained among the 
Cmlenterate Corals as suggested by Nicholson §. 

Dimensions . 11x2 and 9x8 mm. 

Cyathophylloid Coral. (PI. III. fig. 2B.) 

Remarks . The specimen here figured appears to represent 
the remains of a simple Cyathophylloid Coral. It occurs ns 
a lateral impression or cast on the limonised surface of one 
of the slabs of limestone, exhibiting a fairly wide corallum 
which through fossilizatiou has been denuded of any 
epitliecal covering that might have been originally present, 
and, therefore, disclosing numerous longitudinal septa which 

* Geinitz, 4 GrundnW1840, p. 682. 

t Geinitz, 4 Dio Versteinerungen doutsch. Zechstein/1848, p. 17, pi. vii. 

fig. 10. 

I King, Mon. Pal. Soc. 1850, p. 20, pi. iii. fig. 6. 

§ 44 On the Structure and Afiinitiea of the Genus Monliculoporu” 

1881, p. 0& 
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are specially well defined at the marginal summit of the 
fossil. Crossing the longitudinal costae are a few distant 
ridges which possibly represent growth-gradations. This 
fossil might well belong to a genus like Zaphrentis or, in 
fact, to any of the other Palaeozoic genera sharing Cyatho- 
phylloid characters. 

Dr. Stanley Smith agrees with the writer in thinking 
that no closer determination of the Malay specimen can be 
attempted. 

Dimensions. Height 25 mm., width 25 mm. 

C K i n o I I) E A. 

Cyathocrinus (?). (PI. II. fig. 1 B.) 

Remarks . Of common occurrence on the limonised surface 
of this rock are the small, circular, disc-like bodies, which 
may be recognised as stem-segments or the internodes of a 
Crinoidal organism. The articulating floors show a rounded 
periphery, and evidences of a central canal, whilst the radial 
8triations are more or less obscure on account of mineraliza¬ 
tion. They may be compared with Schlotheim’s Encrinites 
ramosus from the German Permian, as understood by King * 
in his determination of material from similarly aged rocks 
of England, and which he regarded as referable to the 
genus Cyathocrinus , which is known alike in Carboniferous 
and Permian rocks. 

Dimensions . Maximum diameter 5 or 6 mm. 

P o l y z o A. 

Fenestella cf. retiformis (Schlotheim). (PI. II. fig. 1 A ; 

PI. III. figs. 3-5.) 

Keratophytes retiformis , Schlotheim, I)enk«ch. Akad. Wise. M iinchen, 
1820, vol. vi. Abhandl. pp. 17-20, pi. i. figs. 1,2. 

Oorgonia infundibuliformis , Goldfuss, Petrefocta German iso, 1827, 
vol. i. p. 20, pi. x. fig. 1. 

Fenestella retiformis , Geinitz, Verstein. deutsch. Zochstein, 1848, 
p. 17, pi. vii. figs. 11-13; King, Permian Foss. England, Mon. Pal. 
Hoc. i860, pp. 35-38, pi. ii. figs. 8 -19. 

Remarks. Among the Malay fossils are many fragments 
of the genus Fenestella , occurring as natural casts on the 
limonised surfaces of the matrix. They are probably re¬ 
cognisable as one species with relationships to SchlotheinPs 
F 1 retiformis originally described from the Permian (=r Zech- 
stein) formation of Germany. Our examples, so far as their 
preservation admits of an opinion, may be said to resemble 

* Mon. Pal Soc. 1850, pp. 5Q-52, pi. vi. fig. 21. 
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very closely King’s interpretation of the Schlotheim species 
as occurring in British Permian rocks. Further, some 
resemblances also exist with Fischer de Waldheim’s Rete- 
pora veneris as understood by Trautschold * from the Upper 
Carboniferous of Russia (Mjatschkowa). The Malay speci¬ 
mens possess an infundibuliforin zoariura furnished with 
divergently arranged longitudinal rows of narrow grooves 
that represent the original sterns or ribs of the organism. 
Spaced between these stems or grooves the numerous regu¬ 
larly situated and more or less ovally-shaped fenestrules 
which are so typical of the structure of this genus. These 
fenestrules, on account of their caRt-state of preservation, 
are well elevated above the lateral grooves, being likewise 
divided from each other by short, transverse, and obscurely 
seen ridges. The absence of any cellule-structure in our 
specimens would suggest, perhaps, that the basal regions 
are exposed, whereas the upper surfaces only (according to 
King) contain the cellules and their minute apertures 
in normally preserved specimens. The true F. retiformis 
appears to be restricted to the Permian formation of 
England and Germany, whereas some closely allied forms 
of Fenestel/a have long been known from the Permo- 
Carboniferous rocks of Australia t- 

Dimensions. 30 x 13 mm. 

Pelecypoda, 

Schizodus sp. (PI. III. fig. 2 A.) 

Remarks . The fossil referred to this genus consists of a 
natural liinonized cast of a l’elecypod valve occurring on 
the surface of the matrix, and m association with the 
Cyathophylloid coral previously mentioned. It represents 
an external face of a right valve dcuuded of all structure, 
having a rounded anterior margin, besides an excavated 
inner posterior margin succeeded by a truncated areal 
region. Schizodus valves have been figured by King t from 
the British Permian formation, which somewhat resemble 
the Malay specimen. So far as the present impression is 
concerned, the evidence appears to be in favour of recog¬ 
nising it as belonging to King’s genus Schizodus , which is a 
well-known characteristic shell of Permian times. 

Dimensions . Length 18 mm. t height 15 mm. 

* M£m. Soc. Imp. Nat. Moscou, 187(3, vol. xiii. p. 365, pi. x. figs. 
12 , 13 . 

t Jack and Etheridge, Junr., ‘ Geology and Palaeontology of Queens¬ 
land,’ 1892, pp. 217-218, pi. ix. 

| Mon. Pal. Soc. (London),^850, pp. 185-193, pi. xv. 



60 


Mr, R. Bullen Newton on 


Pleurophorus sp. (PI. III. fig. 1.) 

Remarks . Among the fragmentary and doubtful Pelecvpod 
remains, the genus Pleurophorus as first defined by King* 
appears to be represented in the Malay limestone fauna. 
The specimen herewith figured, a natural Unionised cast, 
exhibits the lateral surface of an elongately narrow, inequi¬ 
lateral left valve, on which is observed a continuous paliial 
line nearly parallel with the ventral margin, slight evidence 
existing of the anterior cavity beneath the umbonal region 
which would indicate the position of an adductor scar¬ 
marking. The umbonal region is very anteriorly situated, 
whilst the dorsal and ventral margins are more or less 
parallel to each other. The presence of this genus is 
important stratigraphically, being characteristic of Permian 
rocks. A second and smaller cast of the same shell is 
associated in the plate illustration. 

Dimensions . Length 17 mm., height 8 mm. 

Previous Work on Malayan and Siamese Fossils from 
Carboniferous and Permian Rocks. 

Having described in this paper the elements of a fauna 
from a quartzitic rock occurring near the Malay-Siamese 
frontier, which prove to be of late Carboniferous or Permian 
age, or what may be regarded as Ouralian-Permian, which 
is synonymous with that frequently referred to in literature 
as Permo-Carboniferous, a denomination which would, also, 
include such rock-groups as Waagen's Anthracolitic (pars), 
Mayer-Eymar’s Stephanian } and the Marine portion of the 
Pennsylvanian + period of the United States—these hori- 
zonal terms having been regarded as of more or less equiva¬ 
lent value in geological chronology,—it will be interesting to 
briefly mention some further Carboniferous and Permian 
fossils from other parts of the Malay States that have been 
referred to in the published literature on the subject. 

The first account of such material was made by Mr. 
Scrivenor J, who mentioned the discovery of some limestone 
fossils at Mill Gully and Goa at Ulu Pahang, in an area 
formerly known as the Ponjom Concession. These fossils 
comprised rather obscure remains of Corals, Crinoids, &c., 
besides some Cephalopoda which the late G. C. Crick 

# Mon. Pal. Soc, (London), 1850, p. 180 (Monograph of tho Permian 
Fossils of England), compare pi. xv. tig. 15. 

t Chamberlin and Salisbury, ‘Geology,’ 1906, vol. ii. pp. 587, 618. 

t 4 Geologist’s Report for 1904, F.M.S.,’ published 1905, pp. 1, 2. 
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recognised as Orthoceras, Cyrtoceras , Gyroceras , and 
Sofenocheilus , an assemblage of genera which indicated a 
Carboniferous horizon. At a later date the present writer* * * § 
regarded this limestone fauna as about equivalent in age 
to that characteristic of the Visean deposits of Europe 
(Belgium &c.), a suggestion which was afterwards confirmed 
by Dr. Stanley Smith f, who had studied the same corals 
as were found in the Mill Gully and Goa limestones 
(=Kuantan District of Pahang as in Scrivenor’s Report), 
and had determined them as follows :— Caninia cf. gigantta , 
Michelin, Cyathaxonia sp., Clisiophyllid coral, and Dibuno- 
phyllum sp. The “Visean y> horizon of Europe includes the 
oldest deposits of the Carboniferous, which, according to 
De Lapparent J, are comprised in the Dinantiau or Culm 
stage of that system of rocks. 

Further limestone fossils, but quite unrecognisable, were 
collected by the late Mr. H. M. Becher at Gua Sai (or Qua 
Sail), Pahang, a notice of which was published by the writer 
in the ‘Geological Magazine’ for 1891, pp. 189, 190. 
They consisted of indeterminable Crinoidal remains and 
other doubtful organisms, although considered of insufficient 
importance at the time for determining their geological 

age. Since then, however, it is thought that the Gua Sail 
beds form part of the Mill Gully and Goa deposits which 
have now been recognised as belonging to the Vis^au 
division of the Carbouiferous. Certain imperfect natural 
casts and impressions of fossils have been discovered at 
Lubok Sukutn, between Kuala Kechau and Kuala Chika, 
in tbe Province of Pahang, one of which was determined 
as an Ammonoid resembling Xenodiscus by the late G. C. 
Crick §, besides a straight tube-like organism which, accord¬ 
ing to the present writer, was probably allied to Ventalium 
( Entalis ) herculea, Koninck. It was pointed out at the time 
that the association of these two fossils in the Malay 
beds corresponded with a similar occurrence in the Upper 
Productus Limestone of the Salt Range, India ||, and, as 
Buch deposits were regarded as Permian, it was conjectured 

* Newton, R. B., Quart. Journ. Geol. Soc. 1918, vol. lxix. p. 870 
(s discussion on J. B. EJcrivenur’s memoir on “The Geological History 
of the Malay Peninsula”). 

t Scrivenor, J. B., ‘ Geologist’s Ann. Rept. F.M.S. lor 1919/ issued 
1920 p. 4. 

X ‘ Traits de GSologie/ 1906, ed. 6, p. 97C. 

§ R. B. Newton and G. 0. Crick, in Scrivenor’s ‘ Geologist's. Rept. 
Progress F.M.S./ September 1908-Junuary 1907, published 1907 ; p. 4. 

|| Wasgen, Pal. ludica, Mem. Geol. Surv. India, 1887, ser. xiii, vol. i 

pp. 82,180,181. 
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that the same geological age might be suggested for the 
Malay fossils. 

In much more recent years Messrs. J. B. Scrivenor and 
E. S. Willbourn * have reported some Carboniferous fossils 
from the Langkawi Islands, situated off the north-west 
corner of Malaya (Perlis region), consisting of badly pre¬ 
served, indeterminable Gastropoda, Polyzoa, und Criuoidal 
stems. With more promising material, however, for 
examination in the future, it may be possible to accurately 
state whether these fossiliferous remains belong to the 
lower or upper stages of the Carboniferous series, although, 
in the meantime, considering the closeness of that region to 
the Perlis calcareous quartzites, it is very likely they may 
belong to rocks of the same geological age, viz., Ouralian- 
Pernnan. 

As very similar geological conditions prevail in the 
Kingdom of Siam, a brief reference will be made to 
the Carboniferous faunas known to occur in that country. 
Among the writers upon this subject may be mentioned 
Dr. Bertil Hbgbora |, who has reported the presence of 
Braehiopoda (not identified) and Fusulinas in southern 
Siamese rocks, the geological age of which is given as 
“ Upper Carbonian and Perm (Ouralian)”—this author 
often using the term u Permo-Carbonian ” to express his 
views as to the age of these particular deposits, which he 
recognises as bearing relationships to corresponding beds 
of neighbouring countries, such as occur in Burma (Teuas- 
serim J), Sumatra, &c. 

In a paper read by l)r. Cowper Reed before the Geological 
Society of London in 1916, on some “Carboniferous Fossils 
from Siam ” (Patalung district), I § took occasion to refer 
in the discussion to a small collection of Lower Carboni¬ 
ferous fossils from Siam, obtained from about 200 miles 
N. of Bangkok by the late W. M. Daly, which were 
presented to the Geological Department of the British 
Museum in 1900, through the late Dr. W. T. Blanford. 
These specimens embraced the genera Schizoatoma , Yvania , 
Murchuonia , Nucula , Diclasma , Crinoidai stem-fragments, 

♦ “The Geology of the Langlmwi Islands, with a Geological Sketch- 
map,” Joum. Malayan Branch ltoy. Asiatic Soc. no. 88, p. 4. 

t Bull. Geol. Inst. TJniv. Upsalu, 1913, vol. xii. j>. 10C. 

i Noetling, “Carbouifurous Fossils from Tenasserim (Burma),” 
Records Geol. Surv. India, 1893, vol. xxvi. pp. 93-100, plate of fossils. 
*(These Burma beds are included in the Moulmein Group, which Noetling 
regards as probably the upper part of the Carboniferous—they contain 
iSchivaycrina , Braehiopoda, Mollusca, &c.) 

$ 11. B. Newton, Abstracts Proc. Geol. Soc. London, 1910, no. 99J, 

p. 02. 
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and ValvuHna . They were considered as of older Carboni¬ 
ferous age, because of the absence of Schwagerina, Fusulina , 
and Stenopora , which would have indicated a much younger 
horizon of the Carboniferous period. 

Dr. Reed’s full paper on the Patalung fauna of Lower 
Siam was published in the 6 Geological Magazine' for 1920. 
From the fact that that fauna presented a Culm facies, the 
author (Dr. Reed) determined it as belonging to the older 
part of the Carboniferous system. Curious to state, it 
had previously, although erroneously, been regarded as 
Cretaceous by W. W. Skeat * and as Permo-Carboniferous 
by T. McKenny Hughes t* 

Geological Summary. 

In a final statement on the strati graphical facts connected 
with the explanations offered of the organic structures from 
Malay and Siam, as mentioned or described in this paper, 
it seems to be clearly proved that in both countries there 
exist two phases of the Carboniferous system—the oldest 
represented by the so-called Yisean stage, whilst the 
youngest belongs to the Ouralian-Permian division. The 
probable true Permian facies is only known at present in 
Malaya from the occurrence there of Xenodiscus and a form 
allied to Dentaltum herculea of' Koninck. No older fossils 
than those mentioned in the paper have yet been recorded 
from either Malay or Siam. 

For kindly services during the compilation of this paper, 
the writer desires to thank three of the Clerical Ofliccrs 
of the Geological Department, British Museum : Messrs. 
Broadbeut and Rowbotham, for bibliographical and clericul 
assistance, and Mr. Spires, for the preparation of micro¬ 
scopical slides exhibiting the organisms delineated in the 
plates. 

In conclusion, it should be mentioned that the material 
on which this paper is based is contained in the Geological 
Department of the British Museum, having been presented 
by Mr. Scrivenor. 

EXPLANATION OF TI1E PLATES. 

Plate 11. 

Fusulina cf. yranum-avena, Roomer. 

Fig. 1C. External views exposed on surface of liinouised matrix. 
(Nat. size.) 

Fiy, 2. External view on matrix of a fragmentary test, showing' the 
longitudinal grooves. (X 4.) 


# Report Brit. Assoc. Bradford, 1900, pp. 393-398. 
t Ibid. Glasgow, 1U(J1, p. 414. 
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Figs. 3 C, 4. Longitudinal sections in matrix exhibiting internal struc¬ 
tures. (X 4.) 

Fiqa. f>, 5 A.. Transverse sections in matrix. (X 4.) 

Fig. 6. Enlarged view of f> A, showing the while calcitic impregnations 
of the chambers, (x 1(h) 

Dolioh'na cf. lepida, Sell wager. 

Figs. 7, 7 A. Sections in matrix, the chief being a longitudinal view (A) 
showing closely arranged rectangular chambers separated by 
regular transverse mural divisions. The darltor objects in 
the section are supposed to belong to the samo organism. 
(X 4.) 

Chatetea sp. 

Fig. 3 A. Section of a fragmentary corollum in matrix, showing 
minute divergent cornllites. (X 4.) 

Myriopora (P). 

Fig. 3 B. Portion of a semicircular organism with obscure minute 
vermicular structure suggestive of Stromatopuroid origin. 
(X A.) 

J Fnicstella cf. retiformis (Schlotlieim). 

Fig. 1 A. Portion of a zoarium as a Unionised natural cast. (Nat. size.) 

Cyathoorinua (?). 

Fig. 1B. Stem-segments of a Crinoid showing articulating surfaces 
probably referable to this genus. (Nat. size.) 

Plate III. 

Pleurophorwt sp. 

Fig. 1. Natural limonised casts of two valves of this genus on a sur¬ 
face of matrix. (Nat. Bize.) 

Schizodus sp. 

Fig. 2 A. Natural limonised cast, showing an external face of a right 
valve associated with a Cyathophylloid coral. (Nat. size.) 

Cyathophylloid Coral. 

Fig. 2 B. Externo-lftteral aspect of a limonised impression belonging to 
a Cyathophylloid coral, presenting a longitudinal view of the 
septa, which are best defined at the margin of the cup. (Nat. 
size.) 

Feneatella cf. retiformis (Schlotlieim). 

Figs. 3,5. Limonised casts on the surface of the matrix, exhibiting 
the elevated fenestrules bordered by divergent grooves which 
represent the longitudinal stems of’the zoarium. (Nat. size.) 

Fig . 4. Wax-impression taken from specimen delineated in fig. 3, giving 
a clearer conception of structural details. (Nat. size.) 

Stenopora sp. 

Fig. 6. Longitudinal section in matrix of a fractured branch displaying its 
minute internal corallites with lateral divergence, although 
vertically arranged in the centre. (x 4.) 

Fig. 7. A limonised natural cast of a branch exhibiting the cerallite 
structure* (X 4.) 
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VIII. — New or little-known Tipulidse ( Diptera ).—XXX. 
Australasian Species. By Charles P. Alexander, Ph.D., 
F.E.S., Massachusetts Agricultural College, Amherst, 
Massachusetts, U.S.A. 

The species described at this time are all from New Zealand, 
where they were collected by my friends Messrs. Campbell, 
Fenwick, Harris, Howes, Stuart Lindsay, Myers, Philpott, 
Tillyard, and Tonnoir. I am especially indebted at this 
time to Dr. Tonnoir, who personally collected the majority 
of the species herein described as new. The types of the 
novelties collected by Tonnoir have been returned to him 
for redistribution in New Zealand collections. The other 
types are preserved in the collection of the writer. 

Pohjmoria proximata , sp. n. 

Allied to P. argus (Hutton) ; wings nearly hyaline with 
ocelliforrn yellow markings that are narrowly margined and 
centred with brown ; /f 2+s longer than the basal section of 
R , 2 ; m-cu at the proximal end of cell lsf J/ 2 . 

Male. —Length about 14 mm. ; wing 11*5 ram. 

Rostrum and palpi brown. Antennae with the scapal 
segment buffy, strongly tinged with green ; flagellum broken. 
Head greenish brown, heavily pollinose. 

Pronotum yellowish fulvous. Mesonotal praescutum 
yellowish pollinose, the usual stripes more infuscated, better 
indicated behind; scutum yellowish pollinose, each lobe 
with a brown mark ; scutellum brownish yellow ; post- 
notal mediotergite yellow, extensively infuscated medially. 
Pleura greenish yellow, variegated with brown on the 
auepisternum, sternopleurite, and postnotal pleurotergite ; 
dorso-pleural membrane more fulvous. Halteres pale, the 
extreme bases indistinctly greenish, the knobs passing into 
clearer yellow. Legs with the coxae and trochautcrs pale, 
strongly suffused with greenish ; femora greenish yellow 
with two narrow brown rings before the tips ; tibiee greenish 
brown, the tips a little darker; tarsi brown. Wings yellow 
and subhyaline, the costal region and a broad seam along 
vein Cu more yellowish, the disc whitish subhyaline ; a 
conspicuous pattern of brown ocelliforrn markings, marginal 
and along the cord, outer end of cell Is/ M 8 , fork of 
jtfi+i, and in the radial cell ; ocelliforrn markings yellow 
with very narrow brown centres ; marginal spots smallest 
at vein becoming larger and with more conspicuous 
Ann . & Mag . iV. Hist. 8er. 9. Vol. xvii. 5 
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centres to vein 2nd A ; veins greenish. Venation: Sc 3 at 
tip of Sc u extending to beyond mid-length of K 2+a ; ft* 
relatively short, arcuated at origin; jW 2+8 long, exceeding 
the basal section of vein ft 2 ; cell M x about twice its petiole; 
m-cu at the proximal end of cell lx*/ M 2 . 

Abdomen greenish pollinose, without distinct darker 
markings. Male hypopygium generally similar to that of 
i\ argue, the interbasal process longer and narrower. 

Hab. New Zealand (North Island). 

Holotype, Auckland, Auckland, February 3, 1924 
(T, ft. Harris) 


Lirnnophila tonnoiri , sp. n. 

Allied to L. nebulifera (Alexander) ; wings pale brown 
with a relatively small darker brown cloud at origin ol Rs 
and a conspicuous seam along the cord ; male hypopygium 
with the outer dististyle weakly toothed at apex. 

Male . —Length about 4*5 mm.; wing 5*3 mm. 

Uostrum and palpi brown. Antennae short, brown 
throughout; flagellar segments oval, the ends truncated; 
verticils longer than the segments. Head dark brown, 
discoloured in the unique type. 

Mesonotum uniformly dark brown, the pseudosutural 
fovesc conspicuous, brownish black; postnotum testaceous 
brown. Pleura brownish testaceous. Halteres relatively 
elongate, pale brown. Legs with the coxae and trochanters 
pale; remainder of legs pale brown throughout; tibial 
spurs long and straight, a little more than the basal half 
conspicuously setiferous, the apex glabrous; claws relatively 
small, each with a small basal tooth. Wings pale brown 
with a diffuse darker brown pattern, the oval stigma a trifle 
darker-coloured than the remaining clouds ; these markings 
include seams at origin ol fts ; tip of &Ci; along cord and 
outer end of cell 1st M a ; veins darker bi*own. Macrotrichise 
on the longitudinal veins beyond the cord, including about 
five on the distal third of fts ; cross-veins and deflections of 
veins without trichiai. Venation : Sc 1 ending a short dis¬ 
tance before the tip of Hs , Sc 2 about twice its length from 
the tip of Sc x ; fts long, nearly straight; r very faint, a 
little more than its own length from the tip of H x ; inner 
ends of cells /f 8 , R 6 , and 1st M 2 in transverse alignment; 
ft a +z about equal to or a little longer than m-cu ; cell M x 
shorter than its petiole; cell 1st relatively small; m-cu 
just beyond the fork of M ; anterior arculus present. 

Abdomen brown, including the hypopygium. Mile 
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hypopygium with the basistyles relatively slender, slightly 
narrowed distally ; mesal face at base with the interbasal 
process a flattened, obtusely truncated, blackened collar-likc 
plate that partially encircles the base of the style ; surface 
of basistvle with long setae, shorter and more numerous on 
the pale mesal face ; apex of basistyle produced caudad and 
slightly mesad into a small cylindrical lobe that is a little 
shorter and more slender than the fleshy dististyle, the apex 
rather suddenly narrowed, short-setiferous, the base of this 
lobe glabrous or with still shorter setae. Dististyles two, 
the outer style a slender black rod, feebly dilated just 
before the tip, which is short, acute, gently decurved, 
just before the apex on outer margin with two small obtuse 
denticles to produce a weakly toothed effect ; inner or fleshy 
dististyle a little more than one-half the length of the outer 
style, pale, long-setifcrous. Gonapophyscs appearing as 
flattened blades, the apex of each produced mesad as a long, 
acute, blackened spine. 

Hah . New Zealand (South Island). 

Holotype , £, Nelson, Nelson, September 28, 1923 

(A. Tonnoir) 

Paratype , Auiseed Valley, Nelson, December 1-4, 
1923 (A. Tonnoir). 

This interesting crane-fly is named in honour of Dr. Andre 
L. Tonnoir, to whom 1 am iudebted for many favours. 

Limnophila perscita , sp. n. 

General coloration light brown ; head yellowish grey; 
femora obscure yellow; wings with a strong yellow tinge, 
the stigma, a spot at origin of Rs, seams along the cord and 
outer end of cell 1st M 2 , and a spot at fork of Af 1+2 dark 
brown. 

Female .—Length 6-8*3 mm. ; wing 7*2-8*2 mm. 

Rostrum and palpi dark brown. Antennae brown through¬ 
out; flagellar segments oval, with verticils of moderate 
length. Head dark yellowish grey ; vertex between the 
eyes of moderate width. 

Mesonotum light brown, in cases with four darker stripes 
that are better defined posteriorly ; in front with a single 
median stripe that becomes obsolete near the tuberculate 
pits; scutal lobes slightly darkened ; remainder of meso¬ 
notum reddish brown. Pleura brownish yellow, the an- 
episternum more or less infuscated and weakly pruiuose. 
llal teres yellow. Legs with the cox® and trochanters 
brownish yellow ; femora obscure yellow with relatively 
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conspicuous setae; remainder of legs testaceous yellow, the 
terminal tarsal segments dark brown. Wings with a strong 
yellowish tinge, the base and cells C and Sr a trifle more 
saturated ; subhyaline longitudinal streaks in cells It and 
1st Ai 2 along vein M and in bases of the anal cells ; con¬ 
spicuous dark brown markings as follows : at origin of Rs ; 
the elongate-oval stigma ; conspicuous seams along cord aud 
outer end of cell 1st Af 2i the latter cell so small that the 
marks are nearly confluent; a spot at fork of J/ 1+2 ; a more 
or less distinct spot at arc ulus ; veins yellow, darker in the 
infuscated areas. Venation: Sc\ ending about opposite 
the fork of Rs , Sr l about equal to m-eu ; Rs moderately 
arcuated; r at about one-third the length of the stigma 
and just beyond mid-length of the terminal section of R , ; 
inner ends of cells J\ 3 , R () , and 1st M 2 in oblique alignment ; 
cell 1$/ Afj. very small ; cell Al { shorter than its petiole; 
m-cu near mid-length of the lower face of cell Is/ M 2 % 
anterior arculus preserved. 

Abdomen obscure brownish yellow, the sternites a little 
clearer yellow. Ovipositor with the tergal valves long and 
slender, gently upeurved. In some cases, the abdominal 
segments are light brown, indistinctly ringed eaudally with 
paler. 

Hab. New Zealand (South Island). 

Holutype, ? , Dun Mt., Nelson, March 1, 1924 ( A . Phil- 
putt) ; collector's number GO. 

Paratypes , 2 ? ? , Waiho, Westland, altitude (500 feet, 
January 28, 1922 (A. Tonnoir ). 

It is very possible that the discovery of the male sex of 
this conspicuous fly will result iu its removal to the genus 
Zelandumyia. It is retained in Limnophila only in the 
broadest usage of the name. 

Limnophila spissiyrada, sp. n. 

Subapterous (at least in ? sex); wings about as long as 
the combined head and thorax; general coloration brown 
grey pruiuose; posterior sclerites of mesonotum flattened; 
femora dilated distally, the segments of the legs hairy. 

Female .—Length about mm. ; wing 1*5 mm. 

Rostrum and palpi dark brown. Antennse short, if bent 
backward extending about to the wing-root; black through¬ 
out ; flagellar segments oval with verticils that are slightly 
longer than the segments. Head grey, the vertex more 
yellowish, the narrowest portion passing into silvery. 

Mesonotum brown, grey pruiuose; posterior sclerites 
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much depressed, the scutum, scutellum, and postnotal raedio- 
tergite being almost plane. Pleura grey. Ilalteres pale, 
including the knobs. Legs large and conspicuous, the 
segments with conspicuous erect setae; trochanters dark, 
sparsely pruinose, the tips more yellowish ; femora incras- 
sated outwardly, brown, the bases narrowly paler; tibiae 
pale brown, the tips narrowly darker; tarsi brownish black. 
Wings semi-atrophied, about as long as the combined head 
and thorax, the venation not seriously distorted ; coloration 
brownish white, more yellowish before the cord ; veins dark 
brow'll, conspicuous. Conspicuous macrotrichise on vein 11 
back to arculus ; on 7? 3 , /i i+r „ M x . s , M u A/ 3 , distal section 
of M> i9 beyond m-cu ; solitary bristles at outer ends of 
veins Ciq and 2nd A . Prearcular region extensive, the 
arculus lying near one-fourth the wing-length. Venation : 
almost as in a typical Limnophiln ; Rs relatively long, 
almost square at origin ; // 3+8 short, approximately equal to 
the basal deflection of 72 4+r> ; cell Mi shorter than its petiole ; 
m-cu less than its length beyond the fork of M ; anterior 
arculus present. 

Abdomen dark brown, the tergites more or less pruinose ; 
subterminal sternite obscure yellow at base; base of 
sternal valves of ovipositor blackened. Ovipositor with the 
tergal valves relatively short, strongly upeurved, the tips 
acute, brownish yellow to horn-coloured. 

Hah . New Zealand (South Island). 

Holotype , ? , Mt. Arthur Tableland, Nelson, altitude 
5000 feet, December 23, 1921 (A. 7 'unnoir) ; collector’s 
number 120. m 

Paratopntypes , 2 ? S?, altitude 4500 feet, December 27, 
1921 (A. Tonnoir ). 

The strict generic position of this little alpine fly is some- 
•what in question. The specie's seems to be related to 
X. oliveri , Alexander, but certain features, especially the 
structure of the ovipositor, would indicate that it might well 
be a Metalimnophila . 

Metalimnophila protea , sp. n. 

General coloration light greyish brown, the thoracic 
pleura with a narrow brown longitudinal stripe; male 
liypopygium of simple structure; basistyle scarcely pro¬ 
duced at tip ; dististyles two, simple; armature of genital 
chamber reduced to three powerful curved hooks on cither 
side. 

Male .—Length about 6*2 mm,; wing 6*8 mm. 
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llostrum and palpi black. Antennae of moderate length, if 
bent backwards extending to near mid-length of the abdomen, 
black throughout; flagellar segments elongate-cylindrical. 
Head dark grey. 

Mesonotal pnescutum light greyish brown, the stripes 
somewhat darker-coloured ; scutellum and postnotum light 
grey. Pleura pale, light grey pruinose, with a narrow 
brown longitudinal dorsal stripe extending from above the 
fore coxse to the postnotal pleurotergite. IJaltcros pale, 
the knobs a little darker. Legs with the coxui and tro¬ 
chanters obscure brownish yellow ; femora obscure brownish 
yellow, the tips very slightly darkened; tibia* coneolorous, 
the tips narrowly darkened ; tarsi pale brown ; the terminal 
segments passing into darker. Wings with a faint brown 
tinge, the oval stigma darker brown ; veins dark brown. 
Venation : Sc 2 at the tip of So j, the latter ending imme¬ 
diately before the fork of Rs; Rs weakly angulated at 
origin, in alignment with R 2 f8 which is subequal to the 
basal deflection of 7? 4+r) ; r very faint, about twice its length 
beyond the fork of R 2 ^ and near two and one-half times 
its length from the tip of R } ; cell 1 st M 2 relatively long 
and narrow ; petiole of cell M x about one-half longer than 
the cell; m-cu a little less than its own length beyond the 
fork of M. 

Abdomen dark brown, the hypopygium paler. Male 
hypopygium of a very primitive structure for a member of 
this genus. Basistyles very short and stout, the outer face 
with long coarse macrotrichia* ; the usual produced lobe on 
mcaal face at apex reduced to a rounded protuberance. 
Dististylcs two, but connected with one another at base by 
membrane; outer dististyle longer, appearing as a broad- 
based gently curved appendage that gradually narrows to the 
acute blackened apex; inner dististyle slender, cylindrical, 
gradually uarrowed to the obtusely rounded apex which 
terminates in a single large seta. The usual spinous 
armature of the genital chamber is here reduced to three 
large curved black hooks on either side. 

Hab . New Zealund (Both Islands). 

Holotype , <J, Mt. Ruapehu, Wellington, altitude 3000- 
4000 feet, January 20, 1924 (T. R. Harris). 

Paratype , <J, Maitai Valley, Nelson, March 10, 1922 
(A. Tonnoir). 

u Along trail through beech ( Nothofagus) forests/’— 
Harris . 

Metalimnophila protea superficially resembles M . howesi 
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(Alexander), differing conspicuously from all described 
species in the structure of the male hypopygium. 

Metalimnophila greynna , sp. n. 

Antennae of male a little shorter than the body; male 
hypopygium with the apex of each basistyle produced into 
a short obtuse lobe and a small blackened conical tubercle ; 
outer dististyle narrowed to the apex, which is conspicuously 
bifid aud restrictedly blackened. 

Male .— Length about (>*2 mm.; wing 6*0 mm. 

Rostrum and palpi black. Antennae elongate, only a 
little shorter than the body ; flagellar segments cylindrical 
to slightly fusiform ; scape brown, flagellar segments black, 
the extreme base of the proximal segments paler. Head 
dark grey. 

Mesonotum brown, the pnescutum with four ill-defined 
slightly darker brown stripes, the intermediate pair only 
narrowly separated ; scutollum and postnotum sparsely 
pruinose. Pleura dark brown dorsally, more pruinose 
ventrally ; ventral half of sterno-pleurite suddenly paler ; 
ineron ochreous. Ilaltcres pale, the knobs darker. Legs 
with the coxae and trochanters light yellow ; remainder of 
legs broken. Wings with a pale brown tinge, cells C and 
Sc slightly more yellowish ; stigma darker brown ; veins 
dark brown. Venation : tfc, ending just before the fork of 
ifa, Sc 2 at its tip ; Rs unevenly arcuated ; J? 2+3 and* basal 
deflection of 7? 4+5 approximately equal ; R 2 uneven; cell J/, 
about as long as its petiole; cell 1st M 2 small, gently 
widened distally-; m-cu at near one-third the length of cell 
1$/ M 2 . 

Abdomen dark brown. Male hypopygium with the basi- 
styles stout, the mesal apical angle only slightly pro¬ 
duced, the opposite mesal angle with a small, blackened, 
somewhat conical tubercle that is weakly trifid. Outer 
dististyle a gently arcuated, elongate-conical horn, gradually 
narrowed to the apex, pale, the surface with abundant setae, 
the apex narrowly blackened, terminating in two conspicuous 
black spines; inner dististyle small and slender, narrowest 
just before the bluntly rounded apex. Genital armature 
relatively powerful, there being about six blackened spines 
on either side. 

Rab. New Zealand (South Island). 

Holotype , <J, Mt. Grey, Canterbury, in beech forest, 
February 23, 1924 (J. TV. Campbell). 
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Metalimnophila yorkensis , sp. n. 

Male. —Length about 5*3 mm. ; wing 6 mm. 

Closely related to the genotype, 71/. mirifica (Alexander), 
differing chiefly in antennal and genitalic characters. 

Antcnme considerably shorter, if bent backward not 
extending to beyond mid-length of the abdomen, the flagellar 
segments correspondingly shorter. Mesonotal pnescutum 
with three darker brown stripes. Legs with the coxae 
obscure yellow. Wings with the veins dark brown. Macro- 
trichiuc on all the longitudinal veins for virtually their entire 
lengths ; sparse triehioe on many of the cross-veins and 
deflections of veins. Venation : Sc 2 longer than Sc x ; r near 
one-third the length of the stigma, more than twice its 
length beyond the fork of R 2 ^; cell M x about two-thirds 
its petiole ; m-cu near mid-length of the lower face of cell 
1st M 2 . Male hypopygium with the apex of each basistyle 
produced caudad and slightly mesad into a slender rod that 
is only a little shorter than the inner dististyle ; the rod is 
gently curved toward the tip which terminates in a single, 
small, conical spine ; entire apex of the rod densely set 
with short recurved setaa; near mid-length on outer edge 
of stem are two or three very long and powerful setap. 
Outer dististyle fleshy and provided with long Netm on basal 
three-fourths, the outer seta* larger and more conspicuous ; 
apex of style somewhat narrowed into a flattened, obtuse, 
darkened hlado that is provided with tiny setigerous punc¬ 
tures. Inner dististyle fleshy, the lateral apical angle 
prolonged into a slender digitiform lobe that terminates 
iu a single strong seta ; tnesal apical angle of style tumid, 
provided with several short stout seta;. Armature of genital 
chamber powerful. Ninth tergite with two slender, gently 
divergent rods, separated by a deep V-shaped notch. 

Hub. New Zealand (North Island). 

Holotype , (J, York Bay, Wellington, February 2, 1921 
(J. G . Myeri). 

Paratypes , 2 $ , Nihotapu, Auckland, altitude 500 feet, 

February 23-25, 1923 (A. Tunnoir). 

Metalimnophila productella, nom. nov. 

1922. Limnophilu (Metalimnophila) product a, Alex,, Ann. & Mag. Nat. 

Hist. (9) ix. pp. 514-515} nt»c Prionolabis product a } Menu., Mon. 

Tipulidff) et Dixidco de l’Ambre de la Bultique, pp. .*17(5 .‘177 (190(5). 

An examination of the type-specimen of Meunicr’s Priono - 
latns producta (Baltic amber) shows that it is referable to 
the genus Lmnophila , necessitating the above change of name. 
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Zelandomyia tantula , sp. n. 

Male .—Length about 3 nun. ; wing 3*5 mm. 

Female .—Length 3 0 mm.; wing 3*8 mm. 

Closely allied to Z . pyymeea, Alexander, differing as 
follows:— 

General coloration slightly darker, including the head 
which is faintly pruinose. Wings with Rz+ S shorter, 
approximately one-half, or a trifle more, of R 2 alone ; cell 
1 st M 2 closed by the retention of ?/?, relatively large for a 
member of this genus. Male hypopygium with the gona- 
pophyscs strongly curved, the extreme tips bent mesad into 
long, slender, very acute tips. In Z. pyyma*a^ the gona- 
pophyses are broad-based, the tif)s short and very obtuse. 

Hub. New Zealand (South Island). 

Holoh/pe , <£, Rewanui, Paparoa Range, Westland, altitude 
600*-800 feet, February 15, 1U23 (7’. R. Harris). 

Allotopotype, $ . 

Tricyphona fur cat a, sp. n. 

Male. —Length about / mm. ; wing 10-10*5 mm. 

Female. —Length about 8*5 min. ; wing 11 mm. 

Related to T. novw-zelandiae^ Alexander, differing chiefly 
in the structure of the male bypopygiutn, especially the 
deeply furcate interbasal process 

Antennre dark brown throughout; flagellar segments 
short-oval, clothed with a delicate white pubescence* Head 
with the centre of the vertex largely brown. Median pne- 
seutal stripe narrowly split by a capillary dull grey vitta. 
Pleura strongly grey pruinose* Wings more greyish. 
Venation : cell /f 2 normally sessile, in one wing of the 
paratype male short-petiolate; m nearly its length beyond 
the fork of M 1+2 ; in the allotype, cell 1st M 2 is open by 
the atrophy of m in both wings. Male hypopygium obscure 
brownish yellow ; mesal face of basistvle with a group of 
long powerful setoo ; dististyle very extensive, especially 
the yellowish chitinized portion which is deeply notched on 
external margin, the surface with abundant microscopic 
delicate setae and a few large powerful bristles. Interbnsal 
process appearing deeply forked, the organ being bent into 
the shape of a boomerang, the apex obtusely rounded, just 
beyond the bend with a long, powerful, acute spine that 
is subappressed to the apex. Tergal region with caudal 
margin transverse, each lateral angle produced caudad into 
a conical setiferous lobe; beneath each caudal-lateral angle 
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arises a hook-like chitinized rod that is likewise shaped 
somewhat like a boomerang, but smaller than the interbase, 
the apex obtuse. 

Hab. New Zealand (South Island). 

Holotype, <J, Mt. Arthur Tableland, Nelson, altitude 
4500 feet, December 26, 1921 (A. Tonnoir); collector's 
number 119. 

Allotopotype , ? , December 21, 1921. 

Paratopotype, with the allotype. 

Rhabdomastix ( Sacandnga) monilicornis , sp. n. 

Female .—Length 4*8 mm. ; wing 4*8 mm. 

Closely allied to R. (S.) neozeland'ue, Alexander, differing 
as follows:— 

Antenna; short, the six basal flagellar segments monili- 
forin, or nearly so, each being only a trifle longer than wide 
(terminal segments broken). In neoze/andia the inter¬ 
mediate and outer flagellar segments ure long, fully twice 
as long as broad. Head broad, heavily dusted with grey. 
Mesothorax dark brown, very sparsely dusted with a yellow¬ 
ish pollen, not at all pruinose. Knobs of the haltercs 
infuscated. Wings with a strong brownish tinge, the stigma 
scarcely darker; veins darker brown. No macrotrieliite on 
veins Rs , R 2 +^ R 2 , R it M 1+2 , H/ 8 , or M 4 ; those on /t 4+6 
confined to the outer four-fifths of the vein and relatively 
scattered. Abdomen brownish black. Ovipositor with the 
tergal valves slender, strongly upeurved, near two-thirds the 
length becoming slightly expanded and pale. 

Hab. New Zealand (Soutli Island). 

Holotype , ?, Maitai Valley, Nelson, March 16, 1922 
(A. Tonnoir) ; collector's number 105 n. 

Rhabdomastix monilicornis is readily distinguished by the 
nearly mouiliform antenna;, the total lack of mncrotrieliiaB 
on all veins beyond the cord excepting /£ 4+B , and the dark- 
knobbed halteres. 

Rhabdomastix (Sacandaga) trichiata brunneipcnnis,*\ih%p. n. 

Male. —Length about 4 mm. ; wing 5*5 mm. 

Female. —Length about 4*5 mm. ; wing 6*2-6*5 mm. 

Differs from typical trichiata , Alexander, in the following 
regards:— 

Head and thorax dark brown, without pruinosity, the 
mesonotum almost black, subshiny. Wings with a uniform 
strong brownish suffusion, the costal region and stigma only 
a trifle darker. Macrotriehi© on R 9 + 9 reduced to but two 
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or tliree scattered set®. Venation: i? 84 . 8 elongate, from 
four to five times R 9 alone ; short, the space on costa 
between i?, and nearly twice the length of the latter vein 
alone. 

The spines on the outer margin of the outer dististyle of 
the male liypopygium are relatively short and markedly 
appressed to the margin of the style; terminal spine re¬ 
latively stout. The inner dististyle is rather suddenly 
narrowed at apex into a cylindrical tip that bears a single 
powerful seta. Distal blades of gonapophyses relatively 
narrow. 

Ilab. New Zealand (North Island). 

Hohtype , $ , Nihotnpn, Auckland, altitude 500 feet, 
February 24, 1923 (A. Tonnoir) ; collector’s number 105 h. 

Allotopotype, $ . 

Paratopotypes, 2 ? ? . 

Gonomyia ( Lipophleps ) ludibunda ? sp. n. 

Generally similar to G. (L.) nigrohalterata , Edwards; 
abdomen largely orange; outer dististyle of male hypo- 
pygium with two unequal black spines ; elements of pliallo- 
sorne elongate, acute at tips. 

Male .—Length about 3*6 mm.; wing 5*2 ram. 

Female .—Length about 3*8 mm. ; wing 4*5 mm. 

Rostrum obscure brownish yellow ; palpi brownish black. 
Antcnn® black throughout. Head obscure orange-yellow 
in front, durk brown behind, the posterior vertex and 
occiput with a median pale mark. 

Pronotum and conspicuous lateral margins of the pra?- 
scutum bright sulphur-yellow. Mesonotnra dark brown, 
the median area of scutum, the scutellum, and anterior half 
of postnotal raediotergite bright sulphur-yellow. Pleura 
sulphur-yellow with two conspicuous dark brown longi¬ 
tudinal stripes, the more dorsal one extending from the 
propleura, passing above the halteres to the postnotal medio- 
tergite; ventral stripe occupying sternopleurite and mcron. 
Halteres brownish black, the knobs of the halteres indis¬ 
tinctly yellowish. Legs with the cox® and trochanters 
obscure yellow, the outer faces of anterior ones more 
infuscated; legs dark brown, the femoral bases paler. 
Wings about as in G. nigrohalterata , the stigmal region a 
trifle darker. 

Abdomen of males with the basal tergites darkened, the 
remainder of the organ largely orange, including the hypo- 
pygiura. Male hypopygium with the style asymmetrical as 
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in the group. Outer style of right side a chitinizcd 
relatively short beak, near mid-length narrowed to the sub- 
obtuse apex, the whole structure more or less resembling 
the head and bill of a duck ; inner style fleshy, terminating 
in a long fasciculate bristle. Outer style of left side 
flattened apically, the mesal angle produced into a powerful, 
gently curved, black spine, directed slightly laterad ; imme¬ 
diately beside this spine a much smaller, straight, black 
spine ; base of larger spine with small subappressed seta) ; 
inner style of this side generally similar to the corresponding 
one of opposite side. Elements of phallosorae unusually 
long and slender, much longer aud more pointed at tips than 
in nigrohalterata ; the shorter one (presumably an apophyse) 
with the margins from base almost to apex with small seta); 
apex a chitinized spine. 

/ lab. New Zealand (South Island). 

Hohtype , c? > Dun Mt., Nelson, altitude 3000 feet, January 
5-7, 1922 (A. Tonnoir) ; collector’s number 107. 

Allotopotype, $ . 

Paratopotype , 1 , 1 doubtful ? . 

The paratype female may not be con specific, as the 
abdominal segments are dark brown with narrow yellow 
caudal margins. 

Gonomyia ( Lipophleps ) tenuisUjlus , sp. n. 

Male .—Length about 3*6 mm.; wing 4*2-4*5 mm. 

Most closely related to G. (L.) Iong is pin a ^ Alexander, 
from which it differs chiefly in genitalic characters. 

Rostrum yellow; palpi brownish black. Head dark 
brown, extensively variegated with sulphur-yellow. Pra»- 
seutum largely brown, the scutal lobes somewhat darker 
brown ; median area of scutum and the broad scutellum 
bright yellow ; postnotal inediotergite largely yellow', 
darkened posteriorly. Pleural stripes conspicuous. Apices 
of knobs of haltores rather bright yellow. Male hypo- 
pygium asymmetrical as in the group. Spines of outer 
dististyles unusually long and slender. Outer dististyle of 
left side aubcylindrical, narrowed to the apex, which bears a 
long curved spine, the base encircled by dense, short, reddish 
setae. Outer dististyle of right side arming from an enlarged 
base, gently curved to the acute apex. Inner styli of both 
sides fused or closely approximated to their respective outer 
styles, approximately equal to one another in shape and size, 
setigerous, each terminating in a powerful fasciculate seta. 
Elements of phallosome two, very unequal in Bize, one (pre- 
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Rumably an apophyse) very short, the other (presumably the 
mdeugus) unusually long and acutely pointed at apex. 

Hab. New Zealand (South island). 

Ilolotype ; <J, Nelson, Nelson, November 8, 1923 ( A . Ton - 
noir\ ; collector’s number 107. 

Paratopotype , J, March 16, 1923 (A. Tonnoir ). 

Gnophomyia ( Campbellomyia ) brevitarsis , sp. n. 

General coloration pale yellow; rostrum and scapal seg¬ 
ments of antennae yellow ; head pale brown, the occiput and 
gcuue palmg into yellow ; tarsi very short, a little less thau 
one-fourth the tibiae ; wings nearly hyaline. 

Male .—Length about 3*2 rain. ; wing 4 2 mm. 

Closely allied to G. ((’.) falvipleura, Alexander, both species 
having long slender legs with relatively short and incon¬ 
spicuous tnchim and with the tarsi unusually shortened. 

ltostrum pale yellow, the palpi passing into pale brown. 
Antennae short, the scapal segments light yellow, the 
flagellum brown ; flagellar segments oval with verticils of 
moderate length. Vertex very broad ; head pale testaceous 
brown, a little darker on the sides of the vertex, the occiput 
and genm paling into dull yellow 7 . 

Pronotum obscure yellow, a little darkened anteriorly. 
Mesonotum obscure yellow, the praescutum a very little 
darker ; pseudosutural fovea? pale, inconspicuous against 
the ground-colour. Halteres elongate, pale. Legs with the 
coxae and trochanters light yellow ; femora and tibia? pale 
brownish yellow ; trichiae of the tibia? moderately long, but 
subappressed and inconspicuous; tarsi pale brown ; tarsi 
very short, the segments gradually decreasing in length, the 
first approximately twice the second, the second approxi¬ 
mately twice the third, the entire posterior tarsus measuring 
1*2 ram., the tibia 4*2 mm. Wings relatively narrow, nearly 
hyaline, the stigma ill-defined and only a trifle darker than 
the ground-colour - veins darker brown. Macrotrichiic on 
distal third of R a and on distal three-fourths of R z . Vena¬ 
tion ; rn-cu near mid-length of cell 1st ; cell 2nd A long 
and narrow. 

Abdomeu pale brown, the stermtes obscure yellow ; eighth 
abdominal segment darker brown to produce a narrow sub¬ 
terminal ring ; hypopyjjium obscure yellow. Hypopygium 
almost exactly as in the genotype, G. ( C .) a/pina, Alexander. 

Hab . New Zealand (South Island). 

Holotype , , Nelson, Nelson, December 1921 (A. Tonnoir ); 

collector’s number 109. 
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Qnophomyia ( Campbellomyia ) alpina pallipes, subsp. n. 

Male. —Length about 3*2 mm.; wing 5 mm. 

Female .—Length about 3*6 mm.; wing 5*0 mm. 

Differing from typical alpina in several details. 

Antenme pale brown. Proescutum with the produced 
anterior end and lateral spots behind the paeudosutural 
fovea> dark brown ; lateral ends of seutal Jobes darkened. 
Pleura pale, the sternopleurite and anepisternum with a 
conspicuous dark brown girdle ; postnotal pleurotergite 
similarly darkened. Knobs of halteres conspicuously in¬ 
fuse at ed. Outer face of fore coxa not more mfuscated than 
the other coxae. Legs with the coxa; concolorous with the 
tibiae, obscure brownish yellow, the tips of the basal three 
segments and the terminal segments weakly more infuscated. 
In typical alpina the tips of the tibia; and all the tarsi are 
black. Tarsi proportionately shorter, approximately one- 
third the length of the tibia (posterior tibia 4 mm., tarsus 
1*8 ram.) ; in alpina, the posterior tarsi are approximately 
two-fifths the length of the tibia (posterior tibia 5 mm., 
tarsus 2 mm.). Wings more greyish ; cell 2nd A a trifle 
wider. 

In some specimens, the dark lateral spot on the prmscutum 
and the postnotal pleurotergite are not evident, but the dark 
vertical girdle on the anterior mesopleura is evident in all 
cases. 

Hab. New Zealand (Both Islands). 

Holotype, Aniseed Valley, Nelson, March 22, 1922 
( A . Tonnoir ); collector’s number 121. 

Allotype , ? , Wilton’s Bush, Wellington, December 2,1921 
( A . Tonnoir). 

Paratypes , cj, Khandallah, Wellington, November 30, 
1921 (A. Tonnoir); <J, Nelson, Nelson, March 4, 1922 
( A . Tonnoir). 


Aphrophila trifida , sp. n. 

Size small (wing under 7 mm.) ; vertex broad; median 
prsescutal carina present; coxae grey pruinose; legs dark 
brown, the femoral bases narrowly paler; abdomen dark, 
grey pruinose, the hypopygium with the smaller plate of the 
gonapophyses terminating in three acute subparallel teeth. 

Male .—Length about 4*5-4*6 mm.; wing 6*2 mm. 

Female .—Length about 6 mm.; wing 6*5 mm. 

Head clear light grey, the vertex between the eyes broad, 
in the male about equal to the diameter of a single eye. 
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Thorax higher and more gibbous than in A . triton. Meso- 
notal praescutum clear blue-grey with three dark grey stripes, 
the median stripe divided by a median carina. Legs with the 
coxae black, grey pruinose ; outer faces of trochanters in- 
fuseated ; legs dark brown, only the femoral bases narrowly 
paler. Wings with a strong brown tinge; stigma oval, 
slightly darker brown, relatively ill-defined ; veins darker 
brown. Veins with macrotrichise on distal half of ; 
none on basal quarter of A/ 1+2 or basal third of distal section 
of Cv L . Venation : Sc x ending beyond three-fourths the 
length of Rs , Sci about twice Sc 3 ; r nearly its own length 
before the fork of jft u3 , and nearly three times its length 
from the tip of R v 

Abdomen dark grey, including the hypopygium. Male 
hypopygium with the dististyle long and slender, narrowed 
to the single apical tooth. Larger plate of gonapophyses 
neither darkened nor serrulate at apex; smaller plate narrow, 
terminating in three rather long, acute, subparallel teeth, 
the outer pair a trifle longer and more acute, the median 
tooth broader and a trifle shorter, with faint indications of 
microscopic lateral shoulders at extreme base. 

Hub . New Zeuland (South Island). 

Holotype , c?> Mt. Arthur Tableland, Nelson, altitude 
4500 feet, December 27, 1921 ( A. Tonnoir) ; collector's 
number 114. 

Allotopotype , ? , altitude 5000 feet, December 23, 1921. 

Paratopotypes , 1 <S, 1 ?, with allotype; paratypes , 1 
Dun Mt., Nelson, altitude 3000 feet, January 5-7, 1922 
(A. Tonnoir); 1 c?, Waiho, Westland, January 18, 1922 
{A. Tonnoir). 

Aphrophila trifida bears a resemblance to A. triton (Alex¬ 
ander), differing most evidently in the smaller size, broad 
vertex, median carina on mesonotal praescutum, and details 
of structure of the male hypopygium. 

Aphrophila luteipes , sp. n. 

General coloration obscure brownish yellow, the praescutum 
with darker stripes, at least indicated antero-medially ; logs 
with femora obscure yellow ; wings tinged with brownish 
yellow ; male hypopygium with the smaller plate of gonapo- 
physes roughly triangular in outline, the median tooth large 
and conspicuous, the lateral teeth subobsolete. 

Male .—Length about 5*5 mm.; wing 6*5 mm. 

Female .—Length about 6 mm.; wing 7'5-8*5 mm* 

<J. Antennal scape yellowish brown, the flagellum black; 
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flagellar segments short-oval. Vertex brown, sparsely 
pruinose; relatively narrow, at narrowest point less than 
one-half the diameter of a single eye. 

Mesonotal praoseutum obscure brownish yellow with three 
darker brown stripes, the median one not reaching the 
suture ; median carina indicated posteriorly, but very faint; 
scutal lobes extensively darkened, the median area and 
seutellum pale; postnotal mediotergite darker behind. 
Pleura brownish yellow, the dorsopleural membrane some¬ 
what clearer. Halteres pale yellow. Legs with the coxae 
obscure yellow, the extreme bases weakly infuscatcd; tro¬ 
chanters yellow; femora obscure yellow, scarcely darkened 
apically, the surface with abundant short brown seta; ; 
tibiae obscure yellow, the tips narrowly brownish black ; 
tarsi black. Wings tinged with brownish yellow, cells C 
and Sc a trifle darker; stigma very ill-defined, only a trifle 
darker than the ground-colour; veins darker brown. 
Macrotrichia* on vein ifs+g near origin and on basal section 
of i? 4 +fi ; trichiso on M and Cu proximad of cord. Vena¬ 
tion : r on /i a+8 about one-half its length before the fork 
and on R x a trifle more than twice its length from the tip. 

Abdomen brownish black, the pleural membrane more 
huffy ; hypopygium yellowish. Male liypopygium with the 
dististyle a trifle more slender than in A. Jlavopygialis, ter¬ 
minating in an acute blade, with a smaller subapical tooth. 
Smaller plate of gonapophyses roughly triangular in outline, 
the median tooth large and conspicuous ; lateral teeth sub- 
obsolete, appearing as ill-defined shoulders at base of median 
tooth. 

? . The females that are associated with the type male 
probably belong here, although differing in some details of 
coloration. Preoseutal stripes paler, only the anterior 
ends of the median stripes darkened; median carina in¬ 
dicated throughout its length. Wings with stigma well 
defined; in the allotype, Sc a at extreme tip of Sc lt Abdomen 
light brown, the tergites a little darker. 

Hab . New Zealand (South Island). 

Holotype , <J, Alexandra, Otago, January 7, 1923 (C. C. 
Fenwick ). 

AUotype , ?, Woodside, near Maungatua, Otago, December 
15, 1923 ( W ’. Geo. Howes). 

Paratypes , $ , Lake Manapouri, Southland, altitude 600 
feet, January 1-7, 1923 ( S . Lindsay ) ; ? , Waiho, Westland, 
altitude 600 feet, January 24,1922 (A. Tonnoir ); collector's 
number 115. 
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Aphrophila trident at a, sp. n. 

General coloration pale brown, the praoscutum with three 
darker brown stripes; prnescutum with median carina; 
pleura obscure yellow ; femora testaceous-yellow, the tips 
narrowly infuscated ; wings tinged with pale brown ; male 
liypopygium yellowish, the dististyle bifid at apex ; smaller 
plate of gonapophyses terminating in three small subequal 
teeth. 

Male. —Length 4*5-5*5 mm.; wing 5*5-6 mm. 

Antennae with the scapal segments yellowish brown; 
flagellum black, the segments short-oval. Head brownish 
grey, paler on the unterior vertex, the latter relatively 
narrow, a trifle less than one-half the diameter of one eye. 

Mesonotal prsescutum pale brown with three dark brown 
stripes, these but little evident against the ground-colour ; 
lateral margins of sclerite and humeral region more yellowish; 
median carina distinct ; mesonotum gibbous, the pr&escutum 
produced cephalad over the base of the head, the dorsum of 
the praescutum when viewed laterally plane or even feebly 
concave ; scutal lobe dark brown, the lateral edge of the 
darkened portion weakly carinate ; median area of scutum 
more testaceous ; scutellum and postnotum dark brown. 
Pleura obscure yellow, the sternopleurite slightly infus¬ 
cated. Halteres pale. Legs with the coxa* and trochanters 
testaceous-yellow ; trochanters obscure yellow; femora tes¬ 
taceous-yellow, the tips narrowly but distinctly infuscated ; 
tibiae testaceous, the tips narrowly infuscated ; tarsi with 
the basal two segments testaceous, tipped with darker; 
terminal segments uniformly dark brown. Wings with a 
pale brown tinge, the stigma oval, slightly darker brown ; 
veins dark brown. Macrotrichiae lacking on basal deflection 
of -^ 4+6 and on base of terminal section of chief 

elements of cord pale to semi-obsolete. Venation: Sc 8 not 
far from tip of Sc u terminating near two-thirds the length 
of Rs, the latter feebly angulated at origin ; r on /? 8+8 one- 
half or more of its length before the fork, and more than 
twice its length from the tip of R x \ base of terminal section 
of M z semi-obliterated. 

Abdomen brown, the sternites a little paler ; subterminal 
segments dark brown to produce a ring ; male liypopygium 
yellowish, the extreme bases of dististyle a trifle infuscated. 
Male hypopygium approximating the type of A . Jiavo - 
pygialis . Dististyle relatively slender, terminating in a 

slender spine with a slightly smaller spine just back from 
tip. Smaller plate of gonapophyses long and slender, 
Ann . & Mag . N. Hist . Set*. 9* Vol. xvii. 6 
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narrowed gradually outwardly, the apex truncate and pro¬ 
vided with three small, approximately equal teeth, the 
median tooth a trifle shorter and broader. The larger plate 
rests on three supports, with a cavity beneath. 

Hab. New Zealand (South Island). 

Holotype, <J, Aniseed Valley, Nelson, December 1-4, 
1928 ( A . Tonnoir ) ; collector's number 113 c. 

Paratypes , 2 $ cf, 1 $, Takaka, Nelson, February 6, 
1920 (It. J. Tilly ard). 

The paratypes were earlier (Ann. & Mag. Nat. Hist. (9) 
vol. ix. pp. 150-151, 1923) included as paratypes of A.Jlavo - 
pyyialis (Alexander), to which species the present form is 
closely allied. 


Aphrophila monacantha , sp. n. 

General coloration reddish brown, the pnescutum with 
three darker brown stripes; vertex of male narrow, about 
equal in width to the diameter of the basal segment of 
scape; femora obscure yellow, tipped with black; wings 
tinged with pale yellow, cells C and Sc indistinctly clouded 
with brown; male hypopygium yellowish, the dististyle 
bifid at apex ; larger plate of gonapophyses with a U-shaped 
apical notch ; small plate of gonapophyses reduced to a 
slender spine. 

Male. —Length 4*5-4 , 8 mm.; wing 6-6 # 8 mm. 

Female. —Length about 6 mm.; wing about 6*6 mm. 

Rostrum pale brown, the palpi dark brown. Antennae 
with the basal segment of the scape reddish yellow, the 
apex darker; remainder of organ dark brown ; flagellar 
segments oval. Head dark grey, the anterior vertex and 
orbits lighter grey ; vertex between eyes very narrow, about 
as wide as the diameter of the first scapal segment. In the 
female, the*vertex is a trifle wider. 

Mesonotum reddish brown, the prsescutura with three 
darker brown stripes; median carina present but ill-defined; 
scutal lobes vaguely darkened; scutellum obscure yellow; 
postnotal mediotergite blackened posteriorly. Pleura red¬ 
dish yellow, the sternopleurite darker; a vague darkened 
area on anepisternum immediately behind the fore coxae. 
Hal teres pale. Legs with the coxae and trochanters obscure 
brownish yellow; femora obscure yellow, the tips con¬ 
spicuously blackened ; tibiae pale brown, the tips narrowly 
blackened ; tarsi black. Wiugs with a pale yellowish tinge; 
cells C and Sc faintly infuscated; stigma oval, brown ; veins 
pale brown, the major veins before the cord more yellowish. 
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Sparse macrotrichise on # 2+3 and the extreme tip of Rs ; 
numerous trichieo on basal section of jR 4 + fi ; no trichise on 
veius M and Cu proximad of cord. Venation : Sc % less than 
half its length from tip of Sc u ending beyond three-fourths 
the length of /is; r on close to or some distance 
before the fork and on ^ about twice its length from tip. 

Abdomen brown, the throe subterminal segments brownish 
black to produce a broad annulus ; liypopygium obscure 
yellow. Male liypopygium of the general type of A . flavo - 
pygialis ; dististyle moderately broad, with a long, slender, 
subterminal spine, in addition to the stouter apical one. 
Larger plates of gonapophyses fused together apically, the 
caudal margin with a U-shaped notch, the extreme caudal 
margin narrowly darkened, each lobe formed being obtuse 
to subacute. Smaller plate of gonapophyses reduced to a 
single slender spine, the tip moderately acute. 

Hab. New Zealand (Both Islands). 

Holotype, <$ , Wairakei, Auckland, March 6, 1923 ( A . 
Tonnoir); collector's number 115 b. 

Allotype, ?, Nelson, Nelson, January 1, 1920 (A. Phil - 
pott ). 

Paratopotypes , 2 <J S ; paratype } c?, Nelson, Nelson, 
January 1, 1920 (/?. J . Tillyard). 

The allotype and paratype of Aphrophila rnonacantha had 
earlier (Ann. & Mag. Nat. Hist. (9) vol. ix. pp. 150-151, 1922) 
been included in the type-material of A. flavopygialis (Alex¬ 
ander), to which species the present fly is most closely allied. 
Of the eight species of Aphrophila known to the writer at 
the present writing, all but rnonacantha, luteipes , and jlavo- 
pygialis have been taken in the Province of Nelson. There 
can be but little doubt that the last-named species likewise 
occurs, siuce it is entirely regional (Wellington to Westland 
and Otago). 


IX .—Some Orthoptera from Pamir and adjacent Countries . 
By S. P. Tarbinsky. 

The material on whfyh this paper is based has been collected 
principally by Prof. N.^V* Bogojavlensky during his expe¬ 
ditions to Pamir in 1895, 1898, and 1901. N. Bogojav¬ 
lensky^ collections, which are preserved in the Zoological 
Museum of the Moscow University, have been already partly 
determined by Mr. N. Zubovsky, but the results of this study 
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have never been published. These collections were finally 
worked out by me while I checked the determinations by 
N. Zubovsky. I include in this paper also A. Kaznakov's 
collections from the same places, and some of other collectors 
which I have been able to study at the Zoological Museum 
of the Academy of Sciences, Leningrad. Our knowledge of 
the Orthopterous fauna of Pamir is as yet very incomplete, 
and the publication of the results of my Btudies, however 
fragmentary, may be of interest. In the following syste¬ 
matic list of species I include also some species found not 
exactly in Pamir, but in the neighbouring countries adjoining 
it on the north and west, as the Orthopterous fauna of 
those countries is also still insufficiently known, and all new 
records are of great importance for the study of geographical 
distribution of Orthoptera in Central Asia. 

The types of the new species described in this paper are 
preserved in the collections of the Zoological Museum of the 
Russian Academy of Sciences, Leningrad. 

I am obliged to Mr. B. P. Uvarov for his advice on some 
doubtful points. 

Explanatory List of the Localities . 

Saraj . —Near the River Piang, S. Bukhara. 

Dorkkar *— „ „ „ 

Obigarnt ,—Near to the sources of the River Vakhsh, 
Bukhara. 

Tchor-soda .—Near to the sources of the River Vakhsh, 
Bukhara. 

TchiLdara .—Near the River Chingou, E. Bukhara. 

Dubeba .—Near to the source of the River Vakhsh, 
Bukhara. 

Damburatchi.-— Near to the source of the River Vakhsh ; 
not far from the junction of the Rivers Kizil-su and 
Muk-su, Bukhara. 

Tchubek .—Near the Afghanistan frontier, S. Bukhara. 

Tshkashim . „ „ „ E. Bukhara (Pa¬ 

mir). 

Khalan^Khout.— Near the River Vakhsh, S. Bukhara. 

KurgovadL —East from Kala-i-Khum, S. Bukhara. 

Porshniv .—Near the River Piang, S. Bukhara. 

Chorog. —Not far from the mouth of the River Gunt, in 
River Piang, E. Bukhara (Pamii). 

Sotcharv .—Near the River Piang, E. Bukhara (Pamir). 

Kala-u Faroar.—Near the junction of the Rivers Murgab 
and Piang, E. Bukhara (Pamir). 
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Takfasu . —A river in E. Bukhara. 

Taran-bazar. —Andizhan district, Ferghana. 

Gultcha. —Ferghana. 

Mady , Lanyar. —Osh district, Ferghana. 

Many. —A lake, S. Ferghana (Pamir). 

Mantid®. 

1. Bolivaria Irachyptera (Pall.). 

Ferghana: Langar. Two male larva:. 

2. Rivetina bcetica (Rarab.). 

Bukhara: Dubeba, 6. vi.; Porkhar, 23. vii.; Saraj, 
24. vii. 1898; Tukh-su, vii. 1898 (Boy.). 

3. Empusa pennicornis (Pall.). 

Bukhara : Dubeba, 7. vi.; Tchor-soda, 9. vi. 1898 ( Bog.) m 

Tettigoniidse. 

4. Phanereptera falcata (Poda). 

Ferghana: Taran-Bazar, 3. viii. 1895 (Korzhineky). 

5. Conocephalua fuscus (Fabr,). 

One female has been taken by Mr. Korzhinsky from 
Aslyk-Cob, Ferghana, 10. viii. 1895. 

6. Tettiyonia caudata (Ch.). 

Bukhara: Fajzabad-Baldjuan, 20-26. vi.; Kalaj-Vamar, 
Roshan, 2. viii. ; Chorog, Gunt-Schachdara, Shugnan, 
11. viii. 1897 ( Kaznakov ); Dubeba, 7. vi. ; Obigarm, 8. vi. 
1898; Takh-su, vii. 1898 ; Damburatchi, 12. vi.; Kala-i- 
Khout, 9. vii.; Chorog, 30. vii.; Porshniv, 6-8. viii.; Tshka- 
shim, 1901 (Bog.). —Ferghana: Langar, 16. ix. 1878 (Auiifl- 
hevitch) ; Rang, 23. vii. 1901 (Bog.). 

7. Metrioptera intermedia (Serv.). 

Bukhara: Sotcharv, Porshniv, 6-8. viii.; Tshkashim, 
without date; Damburatchi, 12. vi. 1901.—Ferghana; Rang, 
23. vii. 1901; Langar, without date (Bog.). 
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8 . Dectlcus albifronsy Fabr. 

Bukhara: Sara], Poikhar, 23-24. vii. 1898 (Hoy.) — 
Ferghana: Kurshav, 25. vii. ; Rival* Kugart, 8 . viii. 1895 
(Korzhinsky). 

Gryllida. 

9. Gryllua desertus (Pall.). 

Ferghana: Gultcha, 81. vii. 1895 ; Mady-Langar, without 
date; Urmitan, prov. Maracandica, 20-23. v. 1901 (Bog.). 

The specimens from Urmitan and from Gultcha belong to 
f. triads, Serv. 

Acridida. 

10 . Gomphomastax olavata, Ostroum. 

Bukhara: Tchil-dara, 12 . vi. 1898, 1 $ ( Dog .). 

11. Acrida turrita deserti , Uvar. 

Bukhara: Saraj, 24. vii.; Porkhar, 23. vii. ; Obigarm, 
8 . vi. ; Takh-su, vii. 1898.—Afghanistan : Mazar-i-Sheriv, 
18. v. 1898 {Bog.). 

12 . Stauroderus apricartus (L.). 

Bukhara: Tchil-dara, 12. vi. 1898 (Bog.). 

13. Stauroderus biguttulus (L.). 

Bukhara: Dubeba, 7. vi.; Tchor-soda, 9. vi. ; Dambu- 
ratchi, Tchil-dara, 12-14. vi. ; Tchubek, 22 . vii. 1898.— 
Ferghana : Langar, 1 . viii. 1895 ; Urmitan, prov. Mara¬ 
candica, 20-23. v. 1901 {Bog.). 

14. Chorthippus albomarginatus (Deg.). 

Bukhara: Dubeba, C. vi. 1898 (Bog.). 

15. Chorthippus dorsatus (Zett.). 

Bukhara: Dubeba, 6. vi. 1898 (Bog.). 

16. Dooiostaurus maroccanus (Thunb.). 

Bukhara: Dubeba, 6 . vi., Tchil-dara, 12 . vi. 1898; Kala-i- 
Khout, 9. vii.; Damburatchi, 12. vi. 1901 (Bog.). 
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17. Dociostaurus cruciyerus brevicollis (Ev.). 
Bukhara: Kurgovadi, 11. vii. 1898 (Bog.). 

18. Dociostaurus kraussi (Jugen.). 

Bukhara: Tchor-soda, 9. vi. 1898 (Bog.). 

19. Arcyptera microptera turaniea , Uvar. 

1925. Arcyptera flavicoeta turaniea , U varov, Joura. Bomb. Nat. Hist. 
Soc. vol. xxx. no. 2, p. 60. 

One male taken by Voskobejnikov at Gultcha and one 
female at Langar, prov. Ferghana, vii. 1895. 

20 . Aiolopu/t thallassinus (Rossi). 

Bukhara: Porkhar, 23. vii. ; Saraj, 24. vii. 1898 (Bog.). 

21. Aiolopus tergestinus (Ch.), f. viridis , Kitt. 

Bukhara : Damburatchi, 12. vi.; Khala-i-Khout, 9. vii.; 
Porshniv, 6-8. viii.; Chorog, 30. vii. 1901; Urmitan, prov. 
Maracandica, 20-23, v. 1901 (Bog.). 

22 . Pyrgodera armata , F. W. 

Ferghana: Gultcha, 31. vii. 1895 (Bog.). 

23. CEdaleus decorus (Germ.). 

Bukhara: Obigarm, 8. vi. ; Takh-su, vii. 1898 (Bog.). 

24. Mioscirtus wagneri , Ev. 

Bukhara: Porkhar, 23. vii. 1898 (Bog.). 

25. GEdtpoda miniata (Pall., nec auct.). 

Bukhara : Dubeba, 7. vi. ; Saraj, 24. vii. 1898 ; Kala-i- 
Khout, 9. vii. 1901 (Bog .). 

26. Loeusta migratoria, ph. danica , L. 

Bukhara : Tchor-soda, 8. vi.; Porkhar, 23. vii.; Takh-su, 
vii. 1898 ; Cborog, 30. vii. ; Porshniv, Sotcharv, 6-8. viii. • 
Tshkashim, 1901v—Ferghana : Rang, 23. vii. 1901 (Bog.). 
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27. Sphingonotus nebulosus (F. W.). 

Bukhara: Kala-i-Khout, 9. vii.; Damburatchi, 12. vii.: 
Chorog, 30. vii. ; Porshniv, 6-8. viii. 1901 (. Bog .). — 
Ferghana: Margellan, 14-17. v. 1895 ( Bog .). 

28. Thrinchus tuberculosus , sp. n. (Figs. 1 & 2.) 

. Rather slender. Antenna! almost twice as long as the 
head and the pronotum taken together (in female unknown). 
Th t front profile is angulately incised in the middle. Frontal 
ridge very narrow, well distinct throughout, between the 
antennae laminate compressed, with linear sulcus, at ocollum 
a little dilated. Pronotum laterally com pressed, elongated, 
with a thin linear carina. Fore part of the pronotum elevated, 


Fig.]. 



forming four acute projections ; the first of them is small and 
directed forward towards the occiput, the others larger, 
inclined backwards. The typical sulcus of pronotum is 
placed before the middle. Metazona raised at the apex, with 
rather strong tubercles; hind angle acute, with lateral 
margins slightly concave. Lateral lobes knobby. Pro- 
sternum with a small globular protuberance and waved crenu- 
lated frontal margin, projecting plate-like in total length of 
the fore margin and partly covering the mouth from below. 
Elytra narrowed apically. The fore border of the elytra in 
apical part strongly curved, the hind border concave. Vena¬ 
tion as in Strumiger desertorum . Wings elongated, a little 
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shorter than elytra, slightly emarginate externally. Sub¬ 
genital plate narrowing towards the tip, which is slightly 
incised. 

Coloration brownish grey with white spots. Antennas 
rosy. Head anteriorly, vertex and occiput darkened. Lines 
near the eyes on vertex white. Cheeks white, with a longi¬ 
tudinal dark stripe, which begins at the inferior margin of the 
eyes. Pronotum with two white longitudinal fasciae above. 
Along the hind border of the lateral lobes runs an elevated 
white line, which goes on to the metazona also. Elytra 
straw-coloured, with grey spots and dots. Wings with a dark 
broad band, oxtending to the hind margin; the base bluish. 
Ilind femora with two grey spots and a whito stripe along its 
inferior keel. Hind tibiae yellowish, inside rosy. 

¥ (paratype). As the male, but the acute projections of the 
fore part of the pronotum, except the first, standing upright. 
Subgenital plate with two linear longitudinal carinse; hind 
margin with a small projection. 


Length of body. 

cf 

mm. 

21) 

¥ (paratype), 
mm. 

41 

„ pronotum .... 

7 

10-2 

„ elytra . 

28-2 

41 

„ hind femora .. 

15 

20*8 


One male (type) was taken by Mr. Kaznakov at Gilembov, 
Kabadian, S. Bukhara, 5.v. 1897, and one female (paratype) 
at the same locality, 9-10. v. 1897. 

29. Thrinchua variegatus , sp. n. (Fig. 3.) 

? . Clumsy. Antennae only a little longer than the head 
and pronotum together. The head extremely rugose. The 
front in profile suddenly depressed at the ocellum, further 
down perpendicular ; frontal ridge well developed only 
between the antennae, from ocellum downwards obsolete. 
Occiput with the median longitudinal keel linear and with 
transverse, slender, entwining keels diverging from it. 
Pronotum above flat, sparsely granulated, its fore margin 
angulate-prominent; the hind margin broadly rounded. The 
typical sulcus placed a little before the middle ef pronotum. 
Prozona a little narrower than the metazona, above with 
insignificant convexities. Proaternum fiat, anterior margin 
slightly laminate throughout, bent vertically downwards. 
Elytra hardly narrowed apically; the hind margin straight. 
Winga broadly triangular. Hiud femora short, broad ; upper 
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margin denticulated. Subgenital plate smooth, with the 
angles rounded and with a conical projection in the middle of 
its hind margin. 

Coloration grey, with a number of white spots and dots. 
Antennas white. Head whitish, darker above, anteriorly 
with small dark spots. Occiput orange behind. Elytra with 
numerous dark spots, forming in the basal part two indistinct 
fasciae. Wings with a not broad fascia, the hind border of 
which is obtusely rounded ; base of wings greenish, apex with 
dark veins. Hind femora outside whitish yellow, with two 
distinct black spots, inside purplish red. Hind tibiae bluish 
outwardly, carmiuo-red inwardly. 


mm. 

Length of body . 47*5 

„ pronotinn. D 

„ elytra . 3W 

,» bind femora . 17*4 


Fig. 3. 



A single female from Andizhan, Ferghana, 1917. 

The genus Thrinohus was established in 1833 by Fisher 
v. Waldheim (Bull. Mosc. pp. 363, 378), with one species in 
it— Th. campatiulatus ,—this being the genotype ; but later 
on he included in it some species referred now to the genus 
Tmethie, Fieb., as well. Saussure (1884) confirmed the 
independence of the genus, and included in it only two 
species, namely, Th . echrenkii and campanulatus. In* 1896 
N. Zubovsky described the genus Strumiyer, with the type 
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Str. desertorum 9 which is very closely related to Thrinchus , 
F. W., differing from it mainly by the structure of the pro¬ 
sternum. Notwithstanding the absence of the other characters 
separating these two genera, the structure of prosternum is 
ao typical for each of them that it is not possible to unite 
them. At the same time little attention was paid by pre¬ 
ceding investigators to this character, and I would like to 
rectify here this omission, the more so as one of the new 
species— Tit. tuberculoses —has the prosternum also distinctly 
prominent in middle (strumosum). In the following key 1 
give the relations of these genera and of the four species of 
Thrinchus at present known to us :— 

Key to Species of Tlirinchus, F. IF., and Strumiger, Zub . 

1 (8). Prosternum in the middle not prominent, 

but sometimes slightly spherically con¬ 
vex, it* fore border laminate, collar- 
shaped, hanging down. Episternum 
slightly protruding from pronotum, dis¬ 
tinctly separated, its front lower murgin 
slightly prominent, rotundate, separated 
from the front margin of prosternum 
(tigs. 1-3). The front lower angle of 

the lateral lobes of pronotum is right or [Fisch. W. 

nearly so. Genus Thrinchus , 

2 (3). The lower part of the front, seen in pro¬ 

file, under ocelluw vertical, not pro¬ 
truding forward, with coarse elevated 
granules and tubercles ; the keels of the 
irontal ridge under ocellum tubercu- 
late. Pronotum slightly laterally com¬ 
pressed, above flat, without distinct 
projections; hind margin of pronotum 
broadly rounded . T. rariegatus , Tnrb. 

3 (2). The lower part of the front, seen in pro¬ 

file, distinctly prominent; thus the 
front appears to oe excised angularly; 
the keels of the frontal ridge under 
ocellum continuous, very distinct. Pro¬ 
notum rather strongly laterally com¬ 
pressed ; prozona considerably narrower 
than metasouu, above with strong pro¬ 
jections.' 

4 (7). The frontal ridge between the antennss 

thick, sulcate. Pronotum broad, short¬ 
ened ; met&Eona above fiat, with hardly 
noticeable tubercles, its later il margins 
straight. The wingi broadly triangular. 

6 (0). Smaller. Protona with the projections 
not strongly elovated; metazona in an¬ 
terior part with slight knobs, in poste¬ 
rior one with low longitudinal wrinkles. [Fisch. W. 

Wing-fascia reaches the hind margin.. T. oatnpmufatus, 
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6 (6). Larger. The projection* of prozona 

large, with strongly incised sulci be¬ 
tween them, in profile tridentatcd. 

Metazona almost fiat or with feeble 
knobs. Transverse fasciae of the wings 

not reaching the hind margin of wings. T. 8 hrmkii , Pisch. W. 

7 (4). The frontal ridge botween antenna? lami¬ 

nate, narrowly sulcate. Pronotum 
laterally compressed, elongated; tho 
lateral margins of metazona concave; 
posterior part of metazona elevated, 
with rather largo tubercles along the 
median keel; prozona with very strong 

sharp projections . T. tuberculoma, Ta.b. 

8 (1) Prosternum in the middle strongly in¬ 

flated ; its laminate fore margin, 
stretching forwards, covers the mouth. 

Epistorni strongly developed, acute- 
angulate, joined to the fore border of 
prosternum. The front lower angle 

of the lateral lobes of the pronotum [Zub. 

strongly attenuate, pointed (figs. 4 & 5). Strumiger demtorum , 


Fig. 5. Fig. 4. 



Strumiger dnertorum , Zub, 

Fig. 4.—Pronotum in profile of male. 
Fig. 5.—Prosternum of male. 


30. Pyrgomorpha conica (Oliv.). 

Bukhara: Porkhar, 23-24. vii.; Tchubek, 22. vii. 1898 ; 
Piandgekent, proy. Maracandica, 17. v. 1898 {Bog.). 

31. Oxya turaniea, Uvar. 

Bukhara: Porkhar, 23. yii. 1898 {Bog.). 

One male and one female from Porkhar agree perfectly 
with tho specimens from Osh and from Samarkand, which 
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are preserved in the Zoological Museum of the Moscow 
University, and which Mr. B. Uvarov * considered to belong 
to his Oxya turanica . 

32. Conophyma semenovi , Zub. 

Ferghana: Langar (Boy.). 

33. Conophyma fedt8chenkoi } Zub. (Fig. 6.) 

The whole body slightly pilose. Antennas as long as 
the head and pronotuin taken together. Head smooth. 
Vertex strongly sloping. Front strongly reclinate; frontal 
ridge slightly sulcate. Pronotuin, mesonotuin, and meta- 
notum practically smooth, with shallow punctures, with three 
distinct transverse sulci, with the median carina reaching 
only the hind typical sulcus. Lateral caringe of the pro- 
notum straight, converging posteriorly, present only in front 
of the first transverse sulcus, behind it obsolete. Hind 
margin of pronotuin slightly incised. Mesonotum and meta- 
notum above with shallow punctuies and with an indistinct 
keel in the middle. Hind margin of metunotum slightly 
incised. The last tergite with broadly separated triangular 
lobes. Supra-anal plate transverse, with the lateral margins 
concave and the hind angles rounded, in the middle with 
longitudinal elevation; hind margin of the plate in the middle 
with a broad projection. Cerci long, twice as long as the 
supra-anal plate. 

Coloration above dark brown with yellow stripes, below 
straw-yellow ; front yellowish. Behind the eyes there are 
narrow yellow slanting stripes, extended partly on to the 
pronotuin. The upper half of the lateral lobes is dark. 
Mesonotum and metanotum at the sides with distinct yellow 
stripes. Hind femora above brownish yellow with dark 
keels. Hind tibise reddish with brown-tipped spines. Abdo¬ 
men above with three yellow longitudinal fascia) (lateral 
fascia* represent the continuation o t those on the meso- and 
metanotum). 

? • As the male, but differs from it in the following cha¬ 
racters:—Antenna) a little shorter than the head and pro¬ 
notuin taken together. Vertex slightly sloping, front scarcely 
reclinate. Pronotum, mesonotum, and metanotum with 
low obsolete median keel; hind margin of pronotum rotun- 
date. Abdomen above with an indistinct median curina. • 

Coloration above brownish green with yellow stripes, 

* B. P. Uvarov, “ Ueber dio Orthopterenfauna Transcaspian*,” Uortu 
Sue, Ent. Boss. xl. 8,1912, pp. 28-80. 
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below straw-yellow. The lateral lobes only with a narrow 
dark stripe in upper half. Mesonotum and metanotum at the 
sides with indistinct yellow stripes. Valves of the ovipositor 
with dark tips, the lower ones dentate. 

cM. 9$. 

mm. mm. 

Length of body. 18*6 19 22 24*6 

„ prouotum. 6*7 4*5 5 

„ hind femora. ... 10 6 12-16*8 

Bukhara: Dgar-Tepe-Gissar, 17. v. 1897 ; Ai-Bulak, 
ridge Baba-Tau, 18. v. 1897 ; Ak-Metcliet, Perovsk disti., 
1897, 1 and 1 $ (in copula) (all taken by Mr. Kaznakov). 

The female of this species was previously unknown, and 1 
give its description as well as redescription oE the male, as the 
original one by Zubovsky was very short. 


Fig. 6. 


Fig. 7. 




Fig. 6 .—Conophyma fcdtschenkoi, Zub., c?. 

Fig. 7 .—Conophyma boyojuvlcnskii, sp. n., . 

34. Conophyma bogojavlenshii , sp. n. (Fig. 7.) 

(J. Similar to C. simile f Zub, Whole body scarcely 
pilose. Antenncs longer than the head and pronotum together. 
Head smooth, dull; occiput convex. Vertex flat, without 
longitudinal lateral keels, sloping. Frontal ridge feebly 
impressed. Pronotum convex, coarsely rugose, its hind 
margin slightly excised. The median keel anteriorly slightly 
convex in profile. Lateral carinse gradually convergent 
buckwards, very distinct in front of the middle transverse 
sulcus, farther back displaced, obsolescent. Prozona more 
than twice as long as the metazona. Mesonotum flat, without 
the median carina. Metanotum and the first tergite with three 
obsolete keels. The hind margin of metanotum practically 
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straight. All other tergites of the abdomen with a very 
distinct median keel. Legs with scattered short hairs. The 
last tergite with broadly separated small lobes. The supra* 
anal plate trapezoidal, narrowing towards the end with 
elevated lateral margins, with a strong triangular median 
impression at the base, and with two elevated transverse 
rollers ; hind angles of the plate rounded, hind margin semi¬ 
circular, with a short projection in the middlo. The conical 
ccrci, compressed at the sides, reach the apex of the projection 
of the anal plate. 

Coloration above olivaceous-brown, unicolorous, below 
milky-yellow. The front, mouth-parts, and cheeks whitish 
yellow. Lateral lobes of the pronotum with a shining black 
fascia, straw-coloured below. Hind femora straw-coloured, 
darker above, with two indistinct daik spots, yellow under¬ 
neath ; hind knees dark ; hind tibiae yellowish brown. 

? . As the c?, but darker and more pilose. Antennae as 
long as the head and the pronotum together. Lateral keels 
of pronotum parallel as far as the first transverse sulcus. 
Metanotum with the hind margin distinctly excised, with a 
middle keel and with hardly distinct lateral keels. The first 
tergite with scarcely distinct keels. Legs strongly pilose. 
Hind femora dark, below red. Ilind tibim red or pinkish. 
The valvac of the ovipositor short and smooth. 


d (type). 


mm. 

Length of body . 18 8 

„ pronotum . 8 

hind femora . 8*2 


? (paratype). 
mm. 

19 

86 

8*5 


One and two ? of this species have been taken by 
I. Yasiljev at Kara-kul, Ferghana, Pamir, 2500-3000 met., 
7. viii. 1909. 

This species is named by me in honour of Mr. N. V. Bogo¬ 
javlensky, Professor of the Moscow University, and it differs 
from C. simile , Zub., in the following characters :— 

More clumsy. Vertex flat. Pronotum more rounded and 
more wrinkled. Frontal ridge almost flat. The anal plate is 
in ( 7 . simile square and almost flat, with slight elevation in 
the middle ouly. The hind margin of the anal plate of 
(7. simile is strongly concave at the sides of long median 
projection, with very distinct hind angles, while the new 
species has the hind margin of anal plate semicircular, with 
rounded angles. 
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85. Conophyma weberi, Zub. 

Vakhan, Schugnan, E. Bukhara (Pamir), 7. viii. 1897 
( Kaznakw ). 


36. Anacridium cegyptium (L.). 

Bukhara: Saraj, 24. vii.; Porkhar, 23. vii. 1898 {Bog.). 


37. Calliptamua italicus (L.). 

Bukhara: Saraj, 24. vii.; Porkhar, 23. vii. ; Takh-su, vii. ; 
Tchubek, 22. vii. ; Kurgovadi, 11. vii. 1898 ; Damburatehi, 
12. vi. ; Sotcharv, Porshniv, 6-8. viii.; Kala-i-vumar, 
4 . viii. 1901; Ishkastira, 1901.—Ferghana: ltaug, 23. vii. 
1901 {Bog.). 

38. Thisoecetrinus pterosticJius (F. W.). 

Bukhara: Tchubek, 22. vii.; Saraj, 24. vii. 1898 {Bog.). 

Acrydiid®. 

39. Acrydium tartarurn (Bol.). 

Bukhara: Tchor-soda, 8. vi. 1898 ; Kala-i-Khout, 9. vii. 
1901 {Bog.). 


40. Acrydium subulalum (L.). 
Ferghana : Gultcha, 2. vii. 1895 ( Vuskobeiuikov). 


X. — On a new Species of Earthworm belonging to the 
Subgems Bimastus Jrom Wicken Fen . By (j. E. Pick- 
ford, Newnham College, Cambridge. 

In August 1925, while collecting in clayey soil under some 
rotting sedge near Breed Fen Drove, Wicken, I obtained 
six specimens of a very small colourless earthworm, which 
proved on examination to be a hitherto undescribed species 
of the subgenus Bimastus . Three specimens were dissected, 
and one was cleared in cedarwood oil; the results of 
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dissection were confirmed by a fifth.specimen which was 
sectioned* The dorsal pores, which were excessively minute, 
could only be seen with certainty in the sections. The 
fixation was not sufficiently good for the examination of 
structural detail, as of the large pharyngeal glands which 
extend back to segment 7 or 8 and have long coiled 
ducts. 

For notes on the ecology of this and other Wicken 
species of earthworm, the reader is referred to the forth¬ 
coming volume, Part III. of the * Natural History of 
Wicken Fen’ (Bowes & Bowes, Cambridge). 

Allolobophora ( Bimastus ) icenorum ) sp. n. 

Length, after preservation in formalin, about 30 mm. ; 
diameter about 1 mm. ; segments c. 90. Colourless, the 
clitellum more opaque than the other parts. Prostomium 
epilobic (fig. 1). Setie closely paired. First dorsal pore 

Fig. J. Fig. 2. 


•V 
ir 

tb 

Allolobophora {Bimastus) icenorum } sp. n. 

Fig. 1.—Prostomium. 

Fig. 2.—Region of genital pores. 

intersegments 11/12. Male pores on segment 15 above 
the sctal line b , in a groove raised on prominent papillae, 
which extend over the greater part, if not the whole, of 
segments 14 and 16 (fig. 2). Female pores on segment 14 
just above the setal line b . Clitellum extending over 
segments 25 or 26-31 or 32, without bauds, or with the 
jnerest traces of marginal thickening on segments 28, 29,, 
and 30 (fig. 3). 

Calciferous glands in segment 10, crop in segment 15, 
and gizzard in segments 16 and 17. Last pair of hearts 
in segment 13* Testes and sperm-funnels free in segments 
10 ahd 11. No seminal vesicles were observed. Spcr- 
mathecso absent. Ovaries and large oviducal funnels in 
segment 13. 

Distribution • Wicken, Cambridgeshire. 

Ann. & Mag . N. Hist. Ser. 9. Vol. xvii* 
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Relationships . This species might be confused with A . (B.) 
constrictus, liosa, or A. (It.) eiseni , Levins, owing to the 
position of its clitellum ; but it is readily distinguished 
from both by its pallor. From A. constrictus it is also 
distinguished by the close pairing of the seta*, and from 
A . eiseni by the form of the prostoinium. It differs from 
all other species of Bimastus either in the backward position 
of the clitellum or in the absence of well-marked puberty- 
bands or tubercles. The absence of seminal vesicles is 
remarkable, and, should it prove constant, sufficiently dis¬ 
tinctive to be of subgeneric value. For the present it 
seems better to regard this species as a rather aberrant 
member of the submenus Bimastus . It should be observed 
that free sperm were observed in the coelom as well as on 


Fig, 3. 



Ventral \iew of clitellum. 

the sperm-funnels in segments 10 and 11 of the sectioned 
specimen. 

Since the publication of Michaelseu’s volume in the 
( Tierreich/ three new species and one new variety of Bimastus 
have been described. To these references are given in the 
Bibliography. 
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XI. — A Comparative Study of the Otoliths of the Neo - 

pterygian Fishes (continued). By G. Allan Fuost, F.L.S., 
F.G.S., F.Z.S. 

[Flute IV.] 

III. Order APODES. 

The order Apodes, regarded by Mr. Tate Regan as an 
offshoot of the order Isospondyli *, contains many fishes of 
great rarity, and it has been possible to examine the otoliths 
of comparatively few species. The sagitta is the principal 
otolith, the lapillus and asteriscus being diminutive or 
microscopic, and unsuitable for comparative purposes. The 
otoliths described are of three types :— 

1. The u Anguillid” —The sagitta resembles those of the 
Clupcoidea; form ovate, with an anterior rostrum, and 
generally an antirostrum and exeisura ; posterior end 
pointed ; sulcus opening on the anterior rim, divided into 
ostium and cauda, the latter being the longer. 

Type-example, Anguilla vulgaris (PI. IV. fig. 1). 

2. The u Congrid .”—Shape variable; no rostrum, anti¬ 
rostrum, or exeisura; posterior end pointed or bifurcate, 
rounded in the Munenosocidce ; sulcus undivided, separated 
by a marginal area from anterior rim. In the Cougridm 
the anterior part of the sulcus is connected by a groove with 
the dorsal rim. 

Type-example, Conger vulgaris (PI. IV. fig. 10). 

3. The “ Heterenchelid." — Sagitta resembles those of 
certain Myctophidae; shape ovate, broad, biconvex; no 
rostrum, antirostrum, or exeisura ; sulcus broad, not ex¬ 
tending to anterior rim, divided into ostium and cauda of 
equal length ; no dorsal groove. 

Type-example, Heterenehelys macrurus (PI. IV. fig. 7). 

Type 1. The “ Anguillid” 

In Anguilla vulgaris of the family Anguillid* the sagitta 
is very inconstant in shape and the sulcus is variable. 

A representative example is shown in PI. IV. fig. 1; the 
shape is ovate, with the outer side concave and smooth and 
the inner aide convex; the dorsal and ventral rims are 

* Ann. & Mag. Nat. Hist, ser. 8, vol. x. p. 378 (1912). 

7* 
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curved, are often irregular or serrated, and the posterior rim 
is pointed. The anterior rim consists of a pointed rostrum, 
a smaller antirostrum, and a wide excisura. The sulcus 
opens widely on the anterior rim ; the ostium is shorter than 
the cauda, which is long, oblique, and narrow, has a median 
groove, and does not reach the posterior rim. In young 
examples the sagitta is ovate or round, the anterior rim is 
usually flattened, and the sulcus is oblique. In the adult 
the form is generally similar to that shown in fig. 1, though 
the posterior rim may be rounded, and the sulcus may be 
straight or curved, and in some examples reaches the 
posterior rim; in some aged eels (PI. IV. fig. 2) the 
dorsal rim becomes domed, the rostrum and antirostrum 
rounded, and the excisura filled out; the posterior point 
is also lower ; the sulcus may become widened, with the 
upper edge domed. Thus, although the average otolith 
shows a distinct resemblance to that of Clvpea harengus y 
and the sulcus is of the Elopine type, otoliths of aged 
examples approach the form presented in the otoliths of 
Chirocenlrus , the median groove of the sulcus being a 
persistent feature in both. The lapillus (PI. IV. fig. 3) * 
resembles the conchoidal lapilli of the Ariidae : the 
asteriscus (fig. 4) is slight and upright as in the Elopidm, 
but is slightly different in fprm. 

In Myrus vulgaris (PI. IV. fig. 5) of the family Myro- 
congridae, the sagitta resembles that of Anguilla , but 
has a broader rostrum and a very slight excisura and 
antirostrum. The sulcus is broad, and has an angle in the 
upper and lower edges ; the ostium is distended, and is 
enclosed by a praesulcal marginal area ; the cauda is curved 
and has the end rounded. The distension of the ostium 
gives a club-like form to the sulcus, which also occurs in 
Moringua and Ophichthys . 

The symmetrical sagitta of Moringua raitahonia (PI. IV. 
fig. 9) resembles that of Myrus , but is less elongated; the 
anterior rim consists of a rostrum, antirostrum, and excisura. 
There is an anterior constriction of the ostium and a 
marginal area between it and the point of the rostrum ; 
the cauda is slightly curved, with rounded end. 

In Ophichthys gomesii (PI. IV. fig. 12) of the family 
Ophichthyidse, the shape is ovate and biconvex; the anterior 
rim resembles that of Myrus , and the posterior rim is 
bifurcated. The opening of the sulcus is constricted as in 

* The magnification of the smaller otoliths is twice that of the 
sagitto. 
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Moringua , but the ostium is more depressed, and the cauda 
is broader and shorter ; the end is rounded. 

In Ophichthys boro (PI. IV. fig. 13) the shape is 
elongated, the posterior part being produced and pointed ; 
the outer side is concave and furrowed, and the inner side 
is convex. The ventral rim is concave and irregular. 
The sulcus does not cut the anterior rim, and its end is 
pointed. 

In Gymnothorax piclus (PI. IV. fig, 6), of the family 
Muramidae, the shape resembles that of certain aberrant 
forms occurring in Anguilla . The otolith is narrow and 
elongated ; the outer side is concave, and the inner side is 
convex. The dorsal rim is curved, forming an angle with 
the anterior rim; the ventral rim is irregular ; the anterior 
rim is upright, and the posterior rim of the otolith is 
pointed. Anteriorly there is a slight truncated rostrum, 
but no antirostrum or notch. The sulcus is straight, and 
opens widely on the anterior rim ; the ostium is short and 
depressed, and a narrow passage leads to the cauda which 
is dilated and is pointed at the end. 

Murcsna augnsti (PI. IV. fig. 16) resembles Gymno¬ 
thorax , but differs in the following features: the dorsal 
rim is more curved, and the anterior rim is concave ; there 
is a prominent antirostrum, extended beyond the truncated 
rostrum, and the posterior process is rounded. The sulcus 
opens on the anterior rim ns in Gymnothorax; the cauda 
also agrees, but has a slight upward inclination; the end is 
pointed. 


Type 2. The “ Congrid” 

In Murxnosox talabon (PI. IV. fig. 8), of the family 
Muramosocidm, the shape of the sagitta is ovate, the outer 
side being convex and the inner side nearly flat. The 
dorsal rim is curved, and there is a concavity on the 
posterior part, behind which it is raised and forms an 
angle with the posterior rim; the ventral rim is curved 
and the posterior rim rounded ; the anterior rim is oblique 
and irregular, with the lower part blunt and produced. 
The sulcus is oblique, shallow, of uniform width, undivided, 
and rounded anteriorly and posteriorly; it does not reach 
the anterior rim of the otolith. There is no dorsal groove 
as in the Congridae. 

In Conger vulgaris (PI. IV. fig. 10), of the family 
Congridee, the otolith is elongated, the outer side ridged 
and straight, the inner side slightly convex. The dorsal 
rim is high medianly, concave anteriorly, and straight or 
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oblique posteriorly ; the ventral rim is curved or irregular ; 
the posterior rim may be oblique, pointed, or bifurcated ; 
aud the anterior rim is oblique or rounded. The sulcus 
resembles that of Muranosox , being oblique and undivided, 
and rounded anteriorly ; but differs in the inferior edge 
being depressed posteriorly, and in the termination being 
deepened and heavily ridged. There is a narrow groove 
connecting the anterior end of the sulcus with the dorsal 
rim. 

In Uroconger Upturns (PI. IV. fig. 11), of the same 
family, the otolith is biconvex, and the outline rhombo- 
liedral—it is pointed posteriorly and anteriorly, the dorsal 
rim has a high median angle, it is curved posteriorly and 
oblique anteriorly ; the ventral rim is angular and more 
obtuse than the dorsal rim, and the sides arc more curved. 
The sulcus is oblique and undivided, and is shallow 
anteriorly, disappearing some distance from the anterior 
point of the otolith ; the end is rounded ; the sulcus is 
smaller than in Muranosox, and there is a groove as in 
Conger vulgaris connecting its anterior part with the dorsal 
rim. 

G. G. Bassoli * has described some fossil forms of otoliths 
from the Pliocene of Monte Gibio, Italy, as ( Ophidium) 
appendiculatus and (Oph.) pantanellii , but an examination 
of his figures shows that these should be referred to the 
family Congrid® ; another form described as (Oph.) magnus 
shows a sulcus which is nearly identical with that of 
Conger vulgaris. 

The otoliths of Congromureena halcarica (PI. IV. fig. 15), 
of the family Congridae, are roughly circular; the outer 
side is smooth, and has a large median umbo, below which 
it is concave ; the inner side is convex. The dorsal rim 
is domed, depressed and straight anteriorly, and low and 
oblique posteriorly; the ventral rim is keeled, forming an 
angle with the posterior rim, and passing into the anterior 
rim ; the anterior rim is curved and irregular, and the 
posterior rim is small and concave. There is a well-defined 
canal connecting the enclosed ostium with the dorsal rim, 
as in Conger and Uroconger* 

Fossil forms resembling this species occur in the Pliocene 
formations, and have been ascribed to the Macrurid® ; but 
the dorsal channel from the ostium and the smooth outer 
side show that they should be referred to the Congridae ; 
similar forms also occur in the Upper Eocene of Barton, 
Hampshire. 

* ltiv. ltal, Paleont., Perugia, Anno xii. Tav. 1 (1900). 
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Type 3. The “ Heterenchelid 

In Heterenchelys macrurus (PI. IV. fig. 7), of the family 
Heterenchelidae, the outline of the sagitta is ovate, the outer 
side is slightly convex, and the inner side strongly so. The 
dorsal rim is curved, passing into the anterior rim and 
forming a slight angle with the posterior rim ; the ventral 
rim is curved, and passes into the anterior and posterior 
rims ; the posterior rim is rounded, and the anterior part 
of the otolith is obtusely pointed. The sulcus is wide, 
shallow, and of uniform width: it is divided by a diagonal 
groove into ostium and cauda, which are of equal length. 
The ostium extends nearly to the anterior rim, but does not 
cut it. The cauda terminates near the centre of the inner 
side, the lower edge being incurved, and the end rounded. 
This form resembles in general appearance the otoliths of 
the Myctophidai, belonging to the order Iuiomi, but differs 
in the convexity of the inner side and in the unbroken line 
of the anterior rim. 

In the deep-sea species Synaphobranchus bathybius 
(PL IV. fig. 14), of the family Synaphobrancliidaj, the 
form is ovate and biconvex; the dorsal rim is concave, 
the ventral rim is curved and forms an angle with the 
posterior rim, the posterior rim is oblique, and the anterior 
rim obtusely pointed. The sulcus is divided and deeply 
excavated ; the ostium is ovate, and there is a marginal 
area between it and the anterior rim of the otolith, the 
cauda is circular and wider than the ostium. This otolith 
resembles that of Heterenchelys , but differs in its greater 
thickness, in the depth of the sulcus, and in having a raised 
marginal area anterior to the ostium. 

Summary. 

I. The sagitta is the principal otolith in the order Apodes, 
the lapillu* and astenscus being diminutive as in the 
Isospondyli. 

II. The otoliths are of three types, which may be 
characterized as:— 

1. The u Anguillid,” resembling the otoliths of the 

Clupeoidea :—Anguillidse, Myrocongridte, Murse- 
liidm, Moringuida;, and the Ophiehthyidre. 

2. The “ Congrid” :—Congridte and Muramosocidse. 

3. The “ Heterenchelid 99 :—Heterenchelidae and Synapho- 

branchidse. 

I wish to acknowledge with many thanks the use of 
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material kindly supplied by the British Museum (Nat. 
Hist.) and the help I have received from Mr. C. Tate 
Regan, F.R.S., and Mr. J. R. Norman in preparing this 
paper. 


EXPLANATION OF PLATE IV. 

Figs. 1,2. Anguilla vulgaris (sagitta), X 6. 

Fig . 8 . — -(lapilli), X 10. 

Fig. 4.-(asteriBCue), X 10. 

Fig. 5. Myrus vulgaris (aagitta), x o. 

Fig. 6. Gymnothorar pictus (wigitta), x 7. 

Fig. 7. Heterenchelys mmrurus (aagitta), X 5. 
Fig. 8. Murcmosox talabon (sagitta), x 2. 

Fig. 1). Monngua raitahoma (sagitta), X 7. 

Fig. 10. Conger vulgaris (sagitta), X 2. 

Fig. 11. Urocongor Upturns (sagitta), x 3. 

Fty. 12. Ophtchthys gomesii (sagitta), X 7. 

Fig. 13. - boro (sagitta), X 7. 

Fig. 14. Sgmiphobranchus hathybius (sngitta), x 0. 
Fig. 15. Congromuropna baleartea (sagitta), x 3^. 
Fig. 16. Murana augustt (sagittn), X 6. 


XII.— Notes on Fossorial llymenoptera. —XLI. 

By Rowland E. f i uunek, F.Z.S., F.E.S. 

Family Scoliidffl. 

Subfamily Antuoboscinje . 

Anthobosca silvtoola, sp. n. 

$ . Nigra, pallide fulvo-pubescenB; tergitis socundo tortioque fascia 
angusta mediona, in medio late interrupts, pallide Hava; tarsia 
fusoo-ferrugineis; metanoto apioe sordide flavo; alia fusco- 
hyalinifl, venis fuBcis. 

Long. 16 mm. 

c?. Niger, albido-pubescens; mandibulis dimidio basali, clypeo, 
apice nigro, pronoto macula trails versa utrinque, metanotoquo 
fascia transversa flavis; mandibulis apice, femoribus tibiisque 
antiois subtus unguiculisque fusco-ferrugineis; tarsis auticis 
pallide ferrugineis; aliB byalinis, lcviter infumatis, venis fuscis, 
Btigmate fusco-ferrugineo. 

Long. 14 mm. 

? . Olypeus truncate at the apex, convex and longitudinally 
Bubciirinate at tlie b«hc, w it It a broadly triangular depression 
before the apex ; mandibles with long fulvous setae ou the 
outer margin. Head shining, rather sparsely punctured, the 
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punctures much closer above the base of the antennae. Pro- 
notum coarsely and closely punctured, mesonotum and 
scutcllum as strongly, but much more sparsely punctured. 
Propleuraa shallowly, masopleurro more strongly punctured ; 
median segment both on the dorsal surface and on the sides 
very finely and closely punctured. Tergites shining, closely 
and finely punctured at the base, sparsely and more coarsely 
at the apex, the second sternite shining and almost smooth in 
the middle, the apical margin of the sternites with a fringe of 
long pale fulvous hairs. Pygidium densely clothed at the 
base with coarse black hairs, the apex broadly rounded. 
Tarsal ungues bifid; hind coxae almost contiguous. Radial 
cell rather narrowly rounded at the apex ; third abscissa of 
the radius as long as the first and second combined. 

<J. Clypeus convex, subtruncate at the apex, not toothed ; 
eyes widely and very feebly emarginate on the upper part of 
the inner orbit; the head closely punctured and clothed with 
pale long hairs. Third joint of the flagellum as long as the 
first and second combined, antenna* short f5*5 mm.) as com¬ 
pared with the length of the costa (105 mm.). Thorax rather 
finely punctured, more strongly and sparsely on the meso- 
notum than elsewhere, pleura; finely and closely punctured. 
Abdomen very minutely and closely punctured on the basal 
tergites, more strongly on the two apical tergites; the hypo- 
pygiiirn linguiform. Tarsal ungues bifid. Wings clothed 
with very minute dark hairs; the scar dividing the first 
cubital cell distinct. 

Hah . Port St. Johns, Pondoland ; 1 ?, January 1924, 
1 <J, December 1923. 

One of each sex taken in dense forest. 

I have been able to examine specimens of Cameron's 
Anthoboaca ( Odontothynnus ) hide n tat us , and find that the 
tarsal ungues are deeply bifid, not simple as he states. 


Anthobosca bidentata , Cam. 

Odontothynnus bidmtatus , Cam. Hoc. Albany Museum, i. p. 162 
(1904). <S. 

Anthobosca natalica } Turn. Trans. Ent. Soc. London, p. 85 (1908). $. 

I took both sexes of this species at Umtata in Fcbiuary 
1923, and have no doubt that the sexing is correct. The 
colour is very variable, some of the males having tergites 
2-5 broadly banded with yellow, instead of wholly black as 
in the typical form; and in one specimen of the female the 
second and third abdominal segments are bright ferruginous 
red instead of black. 
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Anthobosca hmmatura , sp. n. 

2 . Nigra; mandibulis fusco-ferrugineis, apice nigris; orbit.is 
internis linoa brevi maculaque parva utrinque supra oculos pallida 
flavis; tergitis quinto sextoque stcraitoque sexto rufo-ferru- 
gineis; alia fusco-hyalin is, venis fuscis. 

Long. 13 mm. 

$ . Clypeua moderately convex, nubtrnncate at the apex ; 
bead punctured, very sparsely and finely on the vertex and 
round the ocelli, more strongly and closely on the front. 
Pronotum closely and rather strongly, mesonotum and 
scutellum more sparsely punctured ; median segment sub- 
opaque, very closely and minutely punctured, a small space 
in the middle of the basal margin almost smooth, a low 
oblique carina on each side from the base to the stigma. 
IVrgites shining minutely punctured, almost smooth at the 
apex, the punctures on the sternites large but sparse : sixth 
tergite broadly rounded at the apex, coarsely punctured and 
closely clothed with golden setse. Radial cell broadly 
rounded at the npex, second abscissa of the radius long, only 
a little shorter than the third, which is about equally long on 
the cubitus and the radius. 

Jlab. Portuguese East Africa, Valley of Kola River, 
Mt. Chiperone, 1500-2000 feet, April 6, 1913 ( 8 . A.JSeaoe). 

Anthobosca iherlngi, Sauss. 

Cosiln iherinqi , Sauasurc in Grnndidier, Hist. Madagascar, xx. p. 231 
(1892). $. 

In a previous paper I sank this name as a synonym of 
A . antennata y Sin., but this is incorrect, the antenme of the 
male in iheringi measuring fully two-thirds of the length of 
the costa of the fore wing, whereas in antennata they are not 
more than half the length of the costa. 

The length of the antennas in the male is a most important 
character in this genus, as also in Myzine . 

Subfamily Elidinm . 

Elis [Mesa) euryclea , sp. n. 

9 . Nigra; capita thoraeeque rugoso-punotutis, sparse fusco-hirtis ; 
segmento mediano subnitido, coriacco, apice crasse punctato, 
lateribus striato; abdomine nitido, sparse punctato, sparsissitne 
albido-piloso ; pygidio rugoso-striato ; antennis aurantiacis ; 
mandibulis ferrugineis, apice nigris; alis atro-c»ruleis. 

Long. 17 mm. 
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? . Hoad and thorax very coarsely rngosely punctured ; 
the clypeus finely punctured, with a low median carina ; 
scape with large setigerous punctures beneath, very sparsely 
punctured above. Median segment coriaceous at the base 
and almost shining, with the usual margined longitudinal 
groove, the extreme apex and the oblique posterior slope 
strongly and closely punctured, the sides of the segment 
strongly striated. The segment measured in the middle is 
considerably longer than the scutellum, in this point, as well 
as in the sculpture, differing from the similarly-coloured 
but smaller E . xanthocera , Gerst. Abdomen shining, very 
sparsely punctured ; fifth tergite more closely but finely 
puncturod ; pygidium longitudinally rugose-striate, with 
punctures at the base. Sternites .‘1-5 more closely punctured, 
the sixth sternite finely punctured. Hind tibiae very strongly 
spinose without, calcaria white ; basal joint of the hind taisi 
with a scopa of short whitish hails beneath. Second abscissa 
of the radius about equal to the third. 

IJab. Mlnnje, Nyasaland, February to April (5. A.JVeare) ; 
Valley of Kola ltiver, neai Mt. Chiperone, Poituguese East 
Africa, April 1913 (S. A. JVeave). 

Described fioni eight females, seven of which, including 
the type, are from Mlanje. 

Very similar in colouring to E. xanthocera , hut is a much 
larger species, differing also in the sculpture and length of 
the median segment, in the sparser puncturation of the 
abdomen, and in the longer second abscissa of the radius. 
The male cannot yet be associated with the female, though 
E. diver si cor nis, Turn., occurs in the same locality at the 
same season. 


Elis (Mesa) xanthocera , Gerst. 

FJis (Mesa) xanthocera, Gerst. Aicli. f. Naturg. xxxvii. p. 353 

( 1870 ). $>. 

El is (Mesa) incerta , Turn. Proc. Zool. Soc. London, p. 710 (1012). J • 

I took both sexes in large numbers at Queenstown in 
January 1923 on Mmosa-blossom. 


Elis ( Mesa) capitata , Sm. 

My tine capitata , Sm. Cat. Hyni. ll.M. iii. p. 74 (1855). <£• 

Elis (Mem) auriflua , Turn. Proc, Zool. Soc. London, p. 705 (1912). J. 

1 took both sexes at Aliwal North in December 1922, and 
have no doubt that they belong to the same species, which 
has a rather wide range on the South Africa tableland. 
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Elis (Mesa) lonyiventris, Turn. 

Elis (Mesa) longivcntris, Turn. Proc. Zool. Soc. London, p. 712 

(1012). rf. 

$. Nigra, punctata, albo-pilosa : tergito quarto, basi infuscato, 
quinto sextoque, sternito tertio apice, quarto, quinto sextoque 
rufo-ferruginois ; alia liyalinis, venis luteo testaceis. 

Long. 9-12 mm. 

? . Head and thorax strongly punctured, the punctures 
well separated and not confluent, the punctures sparser on the 
sternum ; median segment much more finely and shallowly 
punctured ; in the middle, at the base the punctures almost 
disappear. Abdomen not very closely punctuied, the punc¬ 
tures larger and sparser on the sternites than on the tergites; 
sixth tergito rather sparsely punctured at the base, finely 
aciculate on the apical portion. Spines of the tibiae and taisi 
whitish, basal joint of hind tarsus with a row of spines 
beneath. 

Ilab. Mossel Bay and Ceres; common; a single pair of 
small size taken at Aliwal North. 

Can be taken at nearly all times of year. A variety taken 
at Montagu has the abdomen entirely black, excepting the 
brown apex of the sixth tergite. This cannot be hottentola , 
Sanaa., in which the sixth tergite is striolate, and the colour 
of the pubescence does not agree with the shoit description of 
eapensis, Lep. 

The wings in some specimens are faintly tinged with 
fuscous. 


Myzine bonerspei ,, sp. n. 

<$. Niger; mandibulis, apice excepto, clypeo, scapo macula apicali 
subtus, pronoto margine anteriore angustissime, fasciaque mar- 
ginis posterioris, tegulis, tergitis 5 b&saJibus fascia apicali 
integra, sexto fascia apicali lateribus emarginata, septirao maculis 
tribus, sternifcis 3-6 fascia apicali integra, secundo septimoquo 
maculis tribus, feznoribus basi nigris, tibiis tarsisque flavis; alia 
byalinis, venis fuscis, stigmate ferrugineo. 

Long. 15 mm. 

$. Pubescence white and rather long, fairly dense on the 
head and thorax. Antennae long (9 min.) as compared with 
the length of the costa (12 5 mm.). Antennse, as usual in 
the genus, with only twelve visible joints, the first visible 
joint of the flagellum half as long as the third, the latter 
distinctly longer than the second. Pronotum somewhat 
nairowea anteriorly, the anterior margin almost straight and 
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distinctly raised. Mesonotum a little longer than the pro- 
notum. Abdomen slender, the apical aculeus long, the apical 
incision of the seventh tergite broader at the apex than deep, 
the lateral processes narrowly produced and very narrowly 
rounded at the apex. Third abscissa of the radius shorter 
than the fourth and much shorter than the second, the third 
cubital cell receiving the second recurrent nervure at about 
one quarter from the base. 

Hab . Spes Bona Farm on the Karroo, 38 miles east of 
Ceres, November 17-25, 1924. 


Mijzine pacificatrix y Cam. 

Plesia pacificatrixy Oftm. Ann. Transv. Mus. ii. p. 1J8 (1910). $. 

I took males of this species both at Queenstown and Aliwal 
North. 1 consider that it will prove to be the male of 
Mt/zine perornata , Turn., but the evidence is as yet insuffi¬ 
cient. Specimens of M . perornata taken at Queenstown in 
January 1923 have the basal tergites black, not suffused with 
ferruginous as in the type, but do not differ otherwise. 

Myzine cereeens w, sp. n. 

$ . Nigra, sparse nigro-pilosa ; antennis piceis; mandibulis tarsis- 
que fusco-ferrugiueis; alis fuscis; cellula cubitali seounda 
obsoleta. 

Long. 5 mm. 

d . Niger; albo-pilosus ; mandibulis, apice oxcepto, pronoto fascia 
lata postioe, tegulis 2-5 fascia apioali utrinque late interrupta, 
tibiis basi, tarsisque apice infumatis, pallide davis ; alis hyalinis, 
stigmate luteo-ferrugineo, venis fusco-ferrugiueis. 

Long. 5-8 mm. 

? . Mandibles bidentate at the apex ; head subquadrate, 
smooth and shining ; the clypeus finely punctured and 
narrowly emarginate anteriorly ; interantennal tubercles 
strongly developed. Pronotum longer than the mesonotum 
and scutellum combined, nearly as long as its posterior 
breadth, very slightly narrowed anteriorly, smooth and 
shining, the anterior slope and the neck closely punctured 
and clothed with long black hairs. Mesonotum and scutellum 
smooth and shining, the scutellum with a short and shallow 
median groove not quite reaching the middle. Median 
segment rather strongly punctured, more sparsely in the 
middle than at the sides, with a narrow median groove which 
extends to the median depression on the posterior slope. 
Pleurae rather sparsely punctured. Abdomen shining, with 
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a few very email and shallow punctures on tho tergitos, the 
punctures on the sternites larger and piliferous. Second 
cubital cell absent; stigma dark fuscous, situated close to 
the middle of the costa. 

cf. Head and clypous finely punctured, the clypeus rathor 
strongly convex. Antenna? (3^ mm.) much shorter than the 
costa (5^ mm.). Third joint of the flagellum (second apparent 
joint, the first being concealed) about half as long again as 
the second and a little shorter than the fourth. Pronotum a 
little longer than the mesonotum, narrowed anteriorly, the 
anterior margin straight. Thorax more strongly punctured 
than the head ; median segment rugosely punctured. Abdo¬ 
men slender, the first segment beyond the petiole longer than 
its apical breadth, swollen and slightly constricted at the 
apex; second segment a little shorter than its apical breadth. 
•Seventh tergite rather coarsely punctured, shining in the 
middle on the apical half, the apical incision rather shallow, 
broader apically than deep, the lateral processes broadly 
rounded at the apex. Sternites 2-5 with a small yellow 
apical spot and also a small spot at each apical angle. Second 
abscissa of the radius longer than the third, second recurrent 
nervure received near the middle of tlie third cubital cell. 
Cubital nervure only continued beyond the cells by an ex¬ 
tremely short stump, discoidal nervure not continued beyond 
the cells. 

Hah . Ceres, Cape Province, 1,500 feet, 1 ? in January 
1925; a long series of males from January to April. 

The male is very similar to M. awalei , Turn., from Rho¬ 
desia, but differs in the paler colour or the stigma in the 
proportion of the absciss® of the radius, which, however, is 
not a very constant character in the genus, and in the much 
more broadly rounded lateral processes of the seventh tergite, 
and in the less convex tergites. 

Family Psammocharid®. 

Calicvrgus namabaUxahane , sp. n. 

$. Nigra; mandibulis, fiagello tarsisque anticis brunneo-lerru- 
gineiB; alis hyalinis, anticis fusco-bifasciatie, apiccque extrenio 
infuscatis. 

Long. 7 mm. 

? . Head and thorax opaque, coriaceous ; the clypeus 
narrowly and shortly produced at the apex, the small 
produced portion shining and shallowly emarginate ; a row 
of punctures along the margin of the clypeus, from each of 
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which springs a pale yellowish hair ; the mandibles beneath 
clothed with similar hairs. Second joint of the flagellum a 
little longer than the third, but not us long as the first and 
third combined. Pronotum strongly rounded anteriorly; the 
hind margin arched, not angulat© in the middle. Median 
segment rounded posteriorly, with a median sulcus from base 
to apex, the posterior slope gradual, tho segment opaque and 
coriaceous, not striate. Abdomen shining, the transverse 
groove on the second stornite well developed; sixth tergite 
clothed with pale yellowish hairs. Hind tibiae serrate, their 
longest spur about half as long as the basal joint of the hind 
tarsus. Second abscissa of the radius much longer than the 
third, but the second cubital cell is shorter on the cubitus 
than the third, both the second and first transverse cubital 
nervures being strongly sloped inwards from the radius. 
Cubitella originating considerably beyond the nervellus, 
postfurcal. The basal fuscous band of the fore wing crosses 
the wing irregularly from the base of the first cubital cell ; 
the second band occupies the basal half of the radial cell, 
almost the whole of the second and third cubital cells, and 
the apical third of the second discoidal cell. 

Hub. Poit St. Johns, Pondoland, October and December 
1923; two females. 

Another specimen taken at Mossel Kay in November 1921 
has the anterior margin of the clypeus straight, the posterior 
portion of the median segment distinctly transversely striated ; 
the fuscous bands of the fore wing are broader and the 
cubitella originates a little nearer to the nervellus. 

This probably will prove to represent a western race of the 
species. 


Family Sphegidae. 

Subfamily Miscophinm. 

Mtela henrici , sp. n. 

$. Nigra; fronte pallide auro-piloso; mandibulis, scapo, flagcllo 
articulis duobus basalibus, pedibusque ferrugiueis; alis hyalinis, 
venis ferrugineis; thoraoe crusse reticulato. 

Long. 3*5-4 mm. 

? . Front opaque, rather strongly punctured, clothed with 
pale golden pubescence, sparsely on the upper portion, densely 
on the concave area round the base of the antennas and- on 
the clypeus. Anterior margin of the clypous convex, the 
median area strongly carinate longitudinally in the middle. 
Vertex and occiput punctured-rugose ; pronotum, mesouotum. 
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and scutellum very coarsely reticulate ; the anterior angles o£ 
the pronotum acute, distinctly produced and pointed ; pleurre 
much more finely reticulate. Median segment longitudinally 
striate-reticulate, but less coarsely sculptured than the meso- 
notum, the posterior slope hollowed in the middle and finely 
transversely striate, the sides o£ the segment obliquely 
striated. Abdomen smooth and shining. Posterior ocelli 
separated from the eyes by a distance less than half of their 
own diameter. Hind coxa? black above. 

Hab . Colombo, Ceylon (ff. M . Henry), August 16, 1923. 

On a bamboo bored by Scolytids. Doubtless nesting in 
abandoned beetle-burrows. 

Most nearly related to the Australian N. sculpturata, Turn., 
but is a much smaller species; the angles of the pronotum are 
more strongly produced, the reticulation o£ the thorax is 
coarser and more clearly defined, the head is narrower, and 
the colour of the frontal pubescence different. It differs much 
both in colour and sculpture from the only other specios of 
the genus I have seen from Ceylon—near N . fallout , Kohl,— 
of which thero is a specimen in the British Museum taken by 
Mr. Rutherfoid at Peradeniya, as well as others fiom Pusa 
in N. India. 


XIII .—On some African Papilios, with Descriptions of 
new Forms . By Lord Rothschild, F.R.S., Ph.D. 

When the late Mr. Henley Grose-Smith described his 
Papilio erithonioides in vol. vii. of the Ann. & Mag. Nat. 
Hist, for 1891, he had two insects mixed up in his series, 
and described the of one aud the $ of the other as 
being the sexes of his erithonioides . This is why in the 
description the $ is stated to be very large and to have 
long tails. 

When arranging my African Papilios the other day, we 
found among the <J <? erithonioides a $ with no tails and 
of the same appearance as the $ £ > while the single-tailed 
very large insect, received from Mr. Grose-Smith as a ?, 
on examination proved to be a . 

Mr. Joicey very kindly lent me the ? type of erithonioides^ 
Gr.-Sm., for comparison, and the tailed form turns out to 
be au undescribed species. It is very curious that, while 
the whole of Africa is inhabited by a single species, Papilio 
demodocus , Eap., and the whole of the Indo-Australian 
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region also only by a single species, Papilio erithonius, 
the island of Madagascar should be inhabited by four out 
of the five known species of the erithonius-demodocus group 
of Papilio* 


Papilio grosesmithi, sp. n. 

Papilio erithonioide*, Gr.-8m., $ nec d, Ann. & Msg. Nat. Hist. (6) 
vii. p. 122 (1891) (Madagascar). 

(f. Differs from erithonioides by its much larger size 
and long tails to the hind wings. Above differs from 
erilhonioides in the yellow markings in the cell of fore wing 
being much more coalescent and forming more distinct 
lines not rows of spots, and the stramineous patch between 
veins 2 and 3 less produced distad ; between the stramineous 
band of patches and the submarginal row of spots the 
black ground-colour is much more thickly powdered with 
yellow scales. On the hind wing the submargiual row of 
spots is much larger, each spot being hoop- or staple-shaped, 
and between these spots and the stramineous band, instead 
of a scattered powdering of yellow scales, the scales are 
more numerous and form clouds. The apex of the fore wing 
is much more produced than in erithonioides, and the hind 
wing at vein 4 is produced into a tail § of an inch long, 
instead of merely showing a blunt tooth as in erithonioides . 

¥ . Similar, but beyond the costal ocellus on the hind 
wing is a red patch and a smaller one on the inner side of 
the ocellus. The clouding on the disc of the hind wing is 
thicker than in the <J, and several ill-defined small blue 
half-moons are present. 

Expanse, d ? , 183 mm.; length of fore wing 64 mm. 

Habitat. N.W. Madagascar. 

[ ¥ erithonioides similar to d , but with red outside patch 
to ocellus near costa of hind wing.] 

Papilio wilsoni, sp. n. 

This species of the P. nireus group resembles above 
almost exactly P. nireus pseudonireus , Feld., but the ¥ i» 
very different below. 

d . Above resembles N. pseudonireus; below the sub- 
marginal golden band on the hind wing is composed of 
rounded not square spots, which in most specimens are wider 
apart, i. e., less coalescent. 

¥ . Dimorphic above, green or blue, and the green form 
above similar to ¥ of n . pseudonireus; below a submarginal 
band of twin golden patches on fore wing, and on the hind 

Ann*, dk Hag* N* Hist* Sej. 9. Vol* ami. 8 
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wing a similar band of much larger almost lunate coalescent 
patches, between which and the margin are twin metallic 
spots between the nervures varying in number and sise in 
the four $ ? examined* In the ? of n. pseudonireus these 
submarginal bands are entirely absent. 

4 $ $ , 88 <? <?, Nubar Hills, Talodi, 10° 89' N., 1625 ft., 
July 1917-18. (Type ? .) 

8 $ ? , 82 c? <J in Oxford Museum; 1 <?, 1 ? , paratypes, 
Tring, presented by Prof. Poulton. 

I am keeping this form as a distinct species, but on 
further examination it may prove to be a local subspecies 
of cyclopis or eethiops . 


XIV.— On some new Species and Subspecies of Milionia. 

By Lord Rothschild, F.R.S. 

Milionia completa, sp. n. 

This insect is most nearly allied to A/. euchromozona , Prout, 
from New Ireland, but lacks the strong metallic-purple 
suffusion in the <£, and the red band on the fore wing is 
narrower and bright scarlet. It differs from all others of 
this group in having a median scarlet band across the hind 
wings. 

. Pectus and outside of legs bright metallic saphirine- 
blue; front, collar, and patagia also metallic saphirine-blue; 
tegulse and thorax black with strong purple sheen; abdomen 
black with purple sheen, the front half of each segment 
bright metallic saphirine-blue; abdominal tuft, basal half 
blackish green, apical half buff. 

Fore and hind wings velvety black, glossed at base and 
on fringes with purple, across both wings a broad curved 
scarlet band with irregular distal margins. Underside of 
wings similar, but basal £ purple strongly saturated with 
bright metallic saphirine-blue; the scarlet bands suffused 
with orange. 

$. Similar, but with more metallic-blue on abdomen; 
the red bands above much broader and more orange scarlet; 
these bands below deep orange. 

Expanse, <J 70 mm., ? 74 mm.; length of fore wing, 
30 mm., 2 82 mm. 

Hab. Talesea, New Britain, March-April 1925 (A. F. 
Eichom coll.) (type ). 

Eichorn sent one verj extraordinary melanic variety of 
this insect; I here describe it as: 
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Ab. nigra . 

c?. Similar to type as regards pectus, thorax, and coxae ; 
but the blue on the rest of the legs and abdomen reduced in 
amount. All wings velvety black, a red pin-point spot 
above tornus of left hind wing. 

Milionia exultans , sp. n. 

This is unlike any other Milionia of this section. 

? . Above: pectus and fore coxae brilliant metallic 
saphirine-blue, tibiae of all legs darker metallic-blue, tarsi 
dark brown; frons and patagia brilliant metallic saphirine- 
blue; tegulae and thorax saphirine-blue marked with purple; 
abdomen brilliant metallic saphirine-blue, the hind edges 
of the segments purple; abdominal tuft, basal half black, 
apical half buff. Fore wings shining bluish purple, $ of 
costal and subcostal area metallic saphirine-blue ( as is also 
basal l of wing, nervurcs blue ; a crimson-scarlet oblique 
quadrate patch £ from base runs up from inner margin 
almost to median vein in most specimens, but iu several it 
is either larger and irregular, narrower and almost linear 
in others, and in two it is reduced to a spot. Hind wings 
entirely shining buish purple, median vein broadly saphiriue 
on basal §. Underside of both wings velvety black, glossed 
with purple, basal £ saphirine. 

Expanse, c? 31-35 mm., ? 31-34 mm.; length of fore 
wing, d 28-32 mm., $ 28-82 mm. 

Hob. Talesea, New Britain, March-April 1925 ( A . F. 
Eichom coll.) (type ). 

Milionea polytropa noveebritanniee , subsp. n. 

Differs from M . p . polytropa , black form, in the 
greater extent of orange on the abdomen, the first four 
segments being entirely orange-yellow edged posteriorly 
with black, and in having a large orange-yellow patch on 
the abdominal area of the hind wing below. 

Hab . Talesea, New Britain, March-April 1925 ( A . F. 
Eichom colL), 1 <$ . 

Milionia elegans reducta f subsp. n. 

cJ. Differs from M . e. elegans above in having a more 
purple less greenish sheCn on the fore wings, and in the 
white spots on outer £ of those wings being much reduced'; 
the large white oblique band is more kidney-shaped and 
much narrower and less square at costa and inner margin. 
On the hind wing the rufous patch runs to a point below 

• 8 * 
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median nervnre, and is wedge-shaped, not rounded. Below 
it differs in the yellow area of hind wing, being larger and 
more wedge-shaped, almost surrounding the black central 
patch. 

Hah . Talesea, New Britain, March and April 1925 
( A . F\ Eichorn coll.), 2 <? • 


XV.— A new Catfish of the Genus Cetopsis from the 
Rio das Velhas , Brazil . By J. R. N ohm an. 

(Published by permission of the Trustees of the British Museum.) 

Cetopsis chalmersi , sp. n. 

Depth of body 4£ to 5A in the length, length of head 
4^ to 4ij. Head somewhat longer than broad. Snout 
longer than eye, diameter of which is much larger than 
that of posterior nostril, and about in interorbital width. 
Width of mouth £ to $ length of head ; upper jaw a little 
projecting. Teeth conical, in bands in the jaws, that of 
the lower jaw divided at the symphysis; two or three 
irregular series on the vomer forming a crescentic band, 
which is parallel with that of upper jaw. Maxillary barbel 
| to nearly £ length of head ; post-mental barbel longer 
than meutal, about 2^ in length of head. Dorsal 1 5; 
origin twice or more than twice as distant from base of 
caudal as from end of snout; spine a little higher than 
first ray and nearly as long as head. Anal 22-23. Upper 
ray of pectoral a little produced, f to f length of head. 
Pelvic short, the inner edge connected by a membrane 
with skin of belly. Caudal peduncle about as deep as long. 
Yellowish brown above, with numerous blackish puuctula- 
tions; silvery-white on sides and below ; fins yellowish. 

Three specimens, 130-140 mm. in total length, from the 
Rio das Velhas about 32 miles north of Bello Horizonte; 
collected and presented to the British Museum by Mr. G. 
Chalmers. 

This species appears to be related to C. occidentalism Stein- 
dachner, from Guayaquil, differing chiefly in the form and 
arrangement of the vomerine teeth and in the longer 
maxillary barbels* 
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XYT.— Results of Hydrological Work conducted in the Region 

of Cape Kanin (Barents Sea) in connection with Fisheries . 

By Dr. S. W. Avekinzev (Institute of Fisheries, 

Moscow). 

First of all, I must make a few remarks concerning the 
organization of the investigations which supplied the 
material for this note. Their aim was an inquiry into 
fishing conditions in the Barentz Sea, and I conducted 
them in conjunction with the usual work of catching fish. 
I succeeded in hiring a steam-trawler (145 feet in length, 
with an engine of 500 H.P.), equipped with a 100- and 
a 110-foot trawl. The expenses connected with the con¬ 
ducting of fishing operations and the parallel scientific 
work had to be realized from the sums obtained from the 
sales of fish. 

The captain I had with me had never up till then worked 
on a fishing steamer, nor did he ever occupy himself with 
fishing. Our work began in 1918, and, notwithstanding a 
great many difficulties, we succeeded in finishing the year 
without any loss, and were able to pay off, not only running 
expenses, but also organizing expenses, which included, 
besides, a significant sum for repairing the trawler and 
carrying out certain adaptations for scientific work. In 
the following year it was necessary to cease working, on 
account of financial difficulties, caused by various factors 
not connected with fishing. 

Taking into account the whole experience derived from 
conducting scientific research by such methods, I must 
admit that it certainly involves not a few difficulties ; there 
is no doubt that it is much easier to obtain various data, 
if one has at one’s disposal a vessel ordained solely for 
research work, but it cannot also be denied that, by con¬ 
ducting scientific investigations simultaneously with com¬ 
mercially organized fishing, the former approaches practical 
life, which is in certain cases very important. I do not in 
this connection take into account those expenses which are 
necessary for scientific investigation, and may be consider¬ 
ably decreased while working on a boat used for commercial 
fishing. 

The above-indicated organization of research imposed, 
naturally, certain characteristic traits on the whole work. 
During the investigation of hydrological conditions there 
was no possibility of working according to the method of 
hydrographical sections, but one had to determine the 
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temperature and the salinity of the different water-layers 
only at those positions where fishing with the otter-trawl 
was done, either with the aim of reconnoitring or in order 
to make a larger catch when a shoal of cod-fish or haddock 
was revealed. 

Hence the impossibility of representing results graphically 
as it is usually done; it was necessary to find other means. 
I found nothing better than to represent the most important 
results on several charts, on which it was possible to place 
only a limited number of data. As these investigations are 
connected with trawl-fishing, having for its object the 
demersal-fish (cod-fish, haddock, plaice) of the Barentz Sea, 
it was necessary to note on the chart the following facts:— 
(1) the temperature of the layer near the bottom (in 
degrees Centigrade) ; (2) its salinity (in per cent.) ; 
(3) the quantity of marketable fish (in kilograms) which 
can be caught during one hour’s trawling ; (4) the date 
and month of observation. Altogether I made three cruises 
in the neighbourhood of the Kanin Peninsula, the results 
of which are represented on four charts (figs. 1-4). 

During the first voyage we were working in the Cape 
Kanin region from the28/VIII. up to 14/X. Here we were, 
first of all, struck by the high temperature of the bottom 
layer of water, not far from the ('ape, namely : 4°*17-4°*24, 
with a reduced salinity of from 31*85-32*01 per cent. 
Samples were taken on the 7th and 12th of September, 
i. e., with an interval of several days, which showed that 
such a temperature in a depth of 20-25 fathoms was 
retained for a fairly long time, and is not a casual 
occurrence. 

Going from here farther towards N., N.E., and N.W., we 
came very quickly into an area with a greatly lowered 
bottom temperature. Here near the bottom, notwithstand- 
iug the time (end of August to beginning of September), 
the “summer,” so to speak, had not as yet begun. Not 
far from the warm-water district we could find places 
where the bottom temperature equalled only O^Ol-^P’OS. 
These are the lowest temperatures at this time in this 
region of the Barentz Sea, as further to the N.W. and N.E. 
they are a little higher and lie between 0°'34-0°*85 and 
0°*21-0°-32. 

Between the indicated cold-water zone (near 0°) and the 
warm one (about 4°) there is a zone with slightly warmed 
bottom water from 0°*23-0°*44. These phenomena I ascribe 
to a gradual heating of the cold water under the influence 
of their proximity to the warmer layers. The salinity of 
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the water, having a temperature near 0°, U fairly high— 
88 ■96-34“20 per cent., — which makes it also sharply 
different from the warm layer. Farther to the N.W. and 
N.E. the salinity is still increasing, and reaches up to 
84*29~34*07-34‘28 per cent. 


Fig.l. 
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are insignificant, from 20 to 50 fathoms,—not counting, 
of course, the littoral region, where, in consequence of the 
vicinity of the coast and stony bottom, work with an otter- 
trawl U entirely impossible; in most cases the depth is 
from 30-40 fathoms. 

The above description gives a picture of the temperature- 
conditions in near-bottom layers in the area investigated in 
the first half of September. 

Thanks to the influx of warmer fresh water, coming 
evidently along close to the coast from the West side of 
the Kanin Peninsula, t. e. f from the White Sea, the tem¬ 
perature of the near-bottom layer in the area of Cape Kanin 
is much higher in comparison with the surrounding 
districts. 

Gradually it influences the adjacent waters, inciting in 
them an increased temperature and reduced salinity. At 
this moment there begins in this area a gradual “hydro- 
logical spring,” going slowly from South to North. Let 
us look at the distribution of marketable fish in the bottom 
layer, taking into consideration the circumstance that we 
reckoned in only that part of the catch which has a certain 
market value, depending upon the species of the fish and 
its size. 

Regions entirely devoid of fish we did not find here 
during all our work, notwithstanding the large quantities 
of fish caught; however, their quantity during this period 
is such that trawl-fishing is not profitable, as the otter-trawl 
yielded per hour from 40-400 kilograms of fish; only in the 
areas with a high bottom temperature did the results of the 
catch stand out sharply, giving from 1000-1600 kilograms and 
even more; at least, certain hauls gave, in the area investi¬ 
gated for temperature conditions, catches of 3500 and even 
4500 kilograms in one hour—this also indicates that here, 
in a comparatively limited area, the shoals of fish are not 
equally distributed, wandering from ^)lace to place. We see 
in these examples that the use of a deep-water thermometer 
ought to play a large rdle in fisheries. 

However, fluctuations of temperature, between 0° and 2°, 
had no effect on the results of the catch. It must also be 
noted that the condition of the fish, as regards nourishment 
in the warm-water district, did not differ in any way from 
the condition in the near-by areas. In the colder places 
cod-fish predominated, and in the warmer ones haddock. 
Is this not perhaps explained by the dimensions of the liver, 
as well as, mainly, by the quautity of fat in the liver of 
one as compared with the other of these two fish ? 
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Cod-fish increased in quantity proportionately as the 
distance from Cape Kanin, especially towards N. and N.E., 
increased. Those points where the catches, notwithstand¬ 
ing the low temperature, show a significant increase in 
comparison with the neighbouring areas (to N.W. 40-100- 
400 kilograms) 1 am inclined to consider as indicating the 
course by which the haddock wends its way towards Cape 
Kanin. Here the hitter prevails in the catches. 

I wanted to determine approximately the stock of 
marketable fish on a ground having a high temperature 
near the bottom. Observations and calculations showed 
that we towed over with our trawler during one hour an 
area of 0*03 square miles. 1 take the relation between the 
size of the catch and the whole quantity of marketable fish 
in the area over which the trawl passed as unity—certainly 
this is not entirely correct ; 1 ought to have taken a smaller 
dimension, but I could not unfortunately determine the 
same. Therefore, all figures which are based on that sort 
of calculation should be slightly decreased. 

It must also he stated that during one voyage there were 
made many more trawl-hauls than are indicated on the 
chart, but their results have not been inserted, in order not 
to overload the chart with figures; woik with the Nansen- 
Pettersson Water Bottle was not done on these omitted 
stations. 

The space occupied by warm bottom water (4°) in the 
given period amounts to about 30 square miles, according 
to my calculations, within which there can be found about 
2,000,000 kilograms of marketable fish. The predominant 
place is here occupied by the haddock. In the whole area, 
about 7000 square miles adjacent to the Kanin Peuinsula, 
there are not less than 25,000,000 kilograms of marketable 
fish ; but the area, as a whole, is not profitable for com¬ 
mercially organized fishing on account of the dispersed 
condition of the shoals. Here we find not less than a fourth 
part cod-fish, nearly all the rest is haddock. 

The catches made during the time while the hank is 
covered with warmer water, and the surrounding area keeps 
the same relation of temperature, remain approximately the 
same. The supplies of food cannot, therefore, be destroyed 
very rapidly, as the hydrological conditions are changing 
faster than that. If, however, the latter remain the same, 
the shoals of fish must come in continually from the colder 
surrounding districts into the warmer layers. 

Now we will turn to an examination of data, obtained 
during the second voyage from the 28/1X. up to the I6th of 
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October. Here we will first of all see what is set down on 
the chart (fig. 2), i. e., during the time from the 29th of Sep¬ 
tember up to the 6th of October. Both in the region where 
2£-3 weeks before the temperature in the bottom layer was 
about 4°, and in the area surrounding it, which was colder 
on the previous occasion, we meet with temperatures from 
2°*42-2°*98. Parallelly with such temperature-changes 
(places with decrease and places with an increase), the 
salinity also changed in the vicinity of Cape Kanin to 


Fig. 2. 



32*93-32*95 per ceut., and away from it to 83*64-33*66 
per cent., t. e., we observe just the opposite concerning the 
increase and decrease of salinity. Further to the N. and 
N.E., we can also observe an iucrease of temperature and a 
lowering in salinity of the bottom layers in comparison 
with the conditions that prevailed earlier: to the N« 
1°*76 and 83*82-84 47 per cent., and to the N.E. 2 0, 48- 
3°*09 and 88*42-83*48 per cent. To the S.W. from the 
region occupied during our first voyage by a water tempera¬ 
ture of about 4°, we also noted a considerable temperature 
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increase, 2 c -53-8°-88 (salinity 83-62-33 82 per cent.). The 
hydrological spring came very quickly, and, as we shall see, 
the transition to summer is accomplished imperceptibly. 

Concerning the quantity of fish caught, it is very 
interesting to note their general increase over the whole 
area; the increase of temperature results, on the one hand, 
in the approach of fish from other colder regions towards 
this locality, and, on the other hand, their shoals are 
distributed over a greater period. At this period there 


Fig. 3. 



were present not less than 8,000,000 kilograms of market¬ 
able fish over an area fifteen times smaller than the one m 
which during the first voyage there were estimated to be 
25,000,000 kilograms of such fish. 

The results of the work from the 9th of October up to 
the 16th October are represented on the chart (fig. 3). 

In the region where the near-bottom temperature a week 
before was 2°‘89-2 0, 93 it equals now (i. r., from the 11th to 
the 14th of October) 4 0, 12—4°-25—in other words, it has 
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increased more than 1°. Its salinity at the same time has 
not changed (32*52-32*84 per cent.j. 

The region occupied by bottom water above 4° has 
besides, in comparison with the one we have seen earlier, 
considerably extended. To the N. and N.W. the tem¬ 
perature of the near-bottom layer has also increased (from 
2°*90-3 o# 40), and its salinity has decreased; on the contrary, 
to the East, and particularly to the North-East, practically no 
changes have occurred; an extension of the warmer regiou 
is observed also in the West and South-West directions. 
One may even say that the short hydrological spring in the 
region of Cape Kanin has ended, and that the hydrological 
summer is beginning. 

In the quantities of fish caught, haddock is still pre¬ 
dominant, especially in the warm-water districts, but a 
certain increase in the quantity of cod-fish is also noticeable. 
Where the bottom temperature is a little higher the catches 
are usually also larger, but the sharp difference observed 
earlier between fishing-grounds, often situated quite near to 
one another, is not now apparent. 

The fourth voyage, the results of which are marked on 
the chart (fig. 4), did not last long—from the 3rd of 
November to the 17th of November. 

After that date, not knowing anything about the ice- 
conditions in the Dwinsky Bay and White Sea, and fearing 
to be cut off from our base, we discontinued our work. 

At this time wc no longer find in the neighbourhood of 
Cape Kanin a higher bottom temperature than 3°*95 
(10th of November); on the following day (11th of 
November), nearly in the same place, the temperature 
equalled 2°*85. In general, it must be admitted that the 
temperature is not high in the whole region, but it does 
show uniformity without the sharp fluctuations which were 
noted during previous voyages (2°*14-3°*95). Salinity has 
increased generally (34*9-34-25 per cent.). It is only 
slightly less to the South (33*91-33*96 per cent.). 

At one point, however, approximately on the meridian of 
Cape Kanin, there was found a water-layer of not very high 
temperature, but a lowered salinity (32*21 per cent.). 
Here, in our opinion, the hydrological summer is still 
continuing. If we turn to the distribution of fish, we may 
note that the percentage of cod-fish in the catches has greatly 
increased, aud in places the latter predominates over haddock. 
The quantity of fish caught cannot be called high, but the 
catches are remarkably uniform over nearly the whole region. 
The trawl does not bring in large catches anywhere, but still 
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sufficient to make trawling a profitable industry. One has 
the impression that the shoals of haddock, which during 
the hydrological spring stayed in a comparatively small 
warmish region have dispersed all over the ground in 
correlation with the uniform temperature-conditions now 
prevailing. They have been joined by cod-fish shoals, 
which have assembled in this region from the North and 



North-East, perhaps also on account of certain differences 
in the bottom temperatures. 

All these data emphasize, again, the importance which 
hydrological and, in particular, temperature conditions 
have in throwing light upon the conditions of existence 
of marketable fish, and they indicate the possibility of 
applying this knowledge to practical life. 

If we should try to calculate the stocks of fish of 
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marketable length in the region of Cape Kanin over an 
area of about 700 square miles, basing our calculations on 
the total amount of the catches, then it appears that they 
equal not less than 14,000,000 kilograms, i. e., half of the 
quantity which, according to onr reckoning, was distributed 
in the beginning of the hydrological spring over an area 
ten times as large. 

If we should endeavour to summarize all the above- 
described hydrological phenomena, we can easily arrive 
at the conclusion that a certain pulsation may be noticed 
in the current of fresher and warmer water coming to the 
region of Cape Kanin ; the temperature increases up to 
about 4°, then it falls, then is raised again to 4°, and falls 
again. The area of such warmer water is at a certain time 
small, at another it gets larger. 

Hence the heat is transferred to other regions, thanks to 
the mixing of layers, which is clearly seen from the fact 
that the temperature increases and the salinity diminishes. 

Unfortunately this work was interrupted, and could not 
be renewed to date, notwithstanding all efforts. The experi¬ 
ment of scientific research work, combined with commercial 
fishing, cannot be considered entirely unsuccessful ; and 
I hope that it will yet find its application to fisheries at 
some future time. 


XVII .—The Fauna and Flora of Apple Bark. 

By S. Stuart Light, A.It.C.S., D.I.C., F.E.S. 

The investigation embodied in the following pages formed part of 
a scheme of research, undertaken, in October 1922, by means of a 
scholarship under the Ministry of Agriculture. 

The primary object of this work was to gain an idea of the 
variety of insect and other life which might be injurious to 
the apple-tree. Particular attention was paid, in the case of the 
insects, to the stages in which they occur under bark and 
the manner in which they hibernate. With regard to the fauna, 
a careful study was made of the varied epiphytes occurring on the 
apple, with a view to obtaining further information which would 
assist in recording the results of their treatment with chemical 
sprays, in the process technically known as “ bark-clearing.”^ As 
far as the writer iB aware, no detailed xrork has yet been published 
on bark-growths from this point of view. 

In justification of the title of this paper, the complete range 
of fauna and flora occurring in connection with apple-bark was 
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reviewed, and it is hoped that the results recorded may prove to 
be of some interest and even, perhaps, of some technical value. 

The collections were made in the Bristol district, and therefore 
represent the fauna and flora of that region. It must also be 
clearly understood that the lists appended are in no way intended 
to be exhaustive, but merely to give a representative idea of the 
nature and variety of the life of the apple-bark. 

FAUNA. 

This collection falls under seven headings, as follows:— 

Insec to. 

Araneida. 

Acarina. 

Myriapod a. 

Mollusca. 

Crustacea. 

Annelida. 

INSECTA. 

The insects were taken mainly during the winter months, while 
hibernating beneath the bark. The sj>ecies recorded here were 
those actually taken, but whore other species of real economic 
importance occur, in connection with the bark, they are added (in 
brackets) separately under their respective headings. Those insects 
which are not found in any stage on or under the bark are omitted. 
Species marked with an asterisk are those recorded as pests of the 
apple. In many cases, for comparison, notes are appended on 
the occurrence of the species in other situations. The month of 
capture is given in brackets at the end. 

COLLKMBOLA. 

Achorutid®. 

Zipura corticina , Bourlet. — Black, with greenish tinge. 
1~2£ mm. No springing organ. In numbers under loose bark, 
chiefly at fork. (Mar.) 

Entomobryidae. 

JEntomobrya annulata, F.—Brownish yellow, black markings; 
banded appearance. Up to about 4 mm. Springing organ present. 
(Mar.) 

Sminthurid*. 

Several species. 

DlBUlPTEBi, 

Forflculid®. 

Forficula auricularia f Linn. Common Earwig.—(Nov.) 
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COLJOPTERA. 

Notes on occurrence refer to the general distribution; these, 
together with the descriptions of adults, were taken mainly from 
Fowler ( 4 ). When found commonly on apple by the writer, a 
note to that effect i 3 added. 


Carabid®. 

Bemhidium lampros 9 Hbst.— Metallic-bronze. 2J-3J mm. 
Common and universal. Fairly common on apple. (Mar.) 

Bromius agilis , F.—Bark reddish brown. 5J-G mm. Local, 
but widely distributed. Also under licech-bark and among damp 
herbage on river-banks. (Nov.) 

1 ). meridional is, Dej.—Very much as B. agilis . 5 £-6 mm. 
Distributed as A. agilis , but more common. Common on apple. 
Also under beech-bark and among damp herbage. (Nov.) 

I). quadrimaculatuSf L.—Dark brown, with four large yellow 
patches on elytra. mm. Common and widely distributed. 

Very common on apple. Also under bark of various treos. (Nov.) 

B. quadrinotatus , Panz.—Very much as B. quad rimaculatus, 
but smaller. 3^-4 mm. Common, but not so abundant as the 
last. Very common on apple. Also under bark of various trees. 
(Nov.) 

Bromius sp.—Larvro. Grey. Up to or 6 mm. Actively 
predaceous. Live just under bark; found singly, as the adult. 
(Nov.) 


Staphylinid®. 

Jlomalium iopterum 9 Steph.—Eeddish brown, black head; 
broadish body. 2j-2j mm. Local in distribution. (Feb.) 

JET. w7tf,Er.—Dark brown to black; broadish. 2 mm. Common 
and widely distributed. (Nov.) 

Homalota analis , Grav.—Black. l|-2 mm. Narrow-bodied, 
Very common universally. (Feb.) 

H.melanaria , Muls. (?).—Black, with yellow elytra. Narrow; 
tapering abdomen. 8£-3i mm. Very common. (Feb.) 

H. xanthopus , Th.—Black, with brown elytra. 8 j mm. Bare. 
(Mar.) 

Homalota sp.—Black, very small. (Dec.) 

Baderue littoralis , Gr.—Brilliant shining red, elytra blue, head 
and hind part of abdomen black. Narrow-bodied, large head. 
7 mm. Common and universal. Found at foot of tree, in moss 
etc. usually. Also at roots of grasses, under stones, etc. (Mar.) 
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Quediutt sp. (?).—Larva. Yellow, with brown markings. About 
6 nmi. (Adults of this genus are black in colour, often with 
brown elytra, and of medium size.) (Feb.) 

Status brunnipes , Steph.—J)ull black. Narrow thorax; very 
protruding eyes. 8-84 mm. Very abundant. Also in moss, 
haystack refuse, by sweeping, etc. (Mar.) 

Tachinua la ti coll is , Or.—Black, dark brown elytra. Body 
broad in centre, small head. 8^-4 mm. Local, uncommon in 
England. (Mar.) 

T. mnrginclhts , F.- Very much as T. Inti collie , but relatively 
narrower. 8J-4 mm. Common and universal. In moss on apple. 
Also in decaying fungi, dung, etc. (July.) 

Tachyporue brumieus, F. — Reddish, shining, oval shape. 
2J mm. Commonly and generally distributed. Also in haystack 
refuse, hot-beds, moss, etc. (Mar.) 

T. chrysomelinus, L. -Red, shining; black abdomen. Oval in 
shape. mm. Very abundant everywhere. On apple; found 

chiefly under damp bark. Also in moss. (Feb.) 

Xnntholinus longivcntris , TIeer.—Shining black, elytra dark 
brown. Very long and narrow, large head. 7 mm. Common, 
widely distributed. (Feb.) 

Cryptophagida. 

Atomaria ru ticorn is. Marsh.— Dark brown to black. 1 J-l ^ mm. 
Very common in South and Midlands. (Feb.) 

Cryptophagus acutangnlus , Uyll. — Light brown. Thorax 
toothed at sides. 2-21 mm. Not common, but local. (Dec.) 

Coccinellid®. 

Adalia bipvnctata , L. Common 2-spot Ladybird-Beetle.— 
Found commonly on apple (old orchard trees), especially in winter, 
occurring in abundance. Adults and larvae feed on the Woolly 
Aphis, etc. (Nov.) 

Chilocorus bipustulatus , L.—Pupa. Very broad and short; 
brown, with the appearance of tortoiseshell. (Adult shining 
black, with a narrow red band in centre of each elytron, con¬ 
sisting of three confluent spots. 24-8i mm. Common. Also in 
sandy places, by sweeping heaths, etc.) (Dec.) 

Hydrophilida. 

Cercyon unipunctatus , L.—Head and thorax black, elytra 
yellow-brown, with dark spot in centro of each. Oval shape. 
Common and widely distributed. Also in dung etc. (May.) 

Ann . & Mag . N. Met, Ser. 9. Vol. xvii. 9 
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Cantharid®. 

Dasytes sp.—Larva. Active, carnivorous. Greyish, with black 
markings. Up to about (5 mm. Common on apple, chiefly about 
centre of trunk. (Nov.) 

Telcphoru§ sp.—Larvso. Active, olive-green, pubescent body. 
Up to about 8 mm. Commonly found on apple, in crevices m 
bark and in outer wood. (Nov.) 

Xelyridft. 

Malachiug bipustulatus , L.—Larva. Pink, with black head 
and legs. About 10 mm. Taken in cavity in bark. (Adult 
bright metallic-green, apex of elytra red. 5-5£ mm. Very 
common and universal. Also on flowers and by general sweeping.) 
(April.) 

Anobiid®. 

Ptilinti* pectinicorni *, L.—Brown or blackish-brown elytra; 
black head and scutellum. Elongate. *3-5 mm. Common and 
generally distributed. Found on apple, in wood-borings beneath 
damp bark. Also in old posts, in old willow, flr, oak, horn-beam, 
white-thorn, etc. (Mar.) 

Pythida. 

Bhinosimu # planirostris , F.—Metallic-bronze. Distinguished 
from other genera by having head produced into broad flat 
rostrum. 2-3 mm. Common and widely distributed. Also in 
dead twigs, moss, etc. (Dec.) 

Mordellida. 

Anaspis yeqffroyi, Mull.—Black, large yellow patch on each 
shoulder. 2-3 mm. Local, but not uncommon. Also on flowers 
etc. (Feb.) 

A. maoulata , Fourc.—Larva. White, legless. Up to 4 or 5 mm. 
Found in cavities in the substance of the bark and in the outer 
layer of wood. (Adult light brown. 2|-8 mm. Common and 
universal. Also on flowers and in woody excrescences on birch- 
trees.) (July.) 

A . ( ruficolli #, F. P).—Larvae. White, legless. Up to 4 or 5 mm. 
Common on apple. Much like A . maculata , ana found in tho 
same situations, but mom commonly—in large numbers together. 
(Adult black, 2£-3$ mm. Common and widely distributed. Also 
on flowers of whitethorn.) (Nov.) 

Lariid® (Bruchid®). 

Bruchut ruflmanu* , Boh.—Blaok, with white and brown 
mottlings on thorax and elytra. Broad, like the weevil. 8-4 mm. 
Widely distributed, often common. (Mar.) 
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Chrysomelid®. 

Lema Hchenia , Voet.—Deep blue, shining. 4-5^ mm. Common 
and general. Found quite frequently on apple. Also on willows, 
at roots of grasses, and in moss by sweeping herbage in damp 
places. (Nov.) 

Longitarsus 8uturellus f Duft. Flea-Beetle. — Light brown, 
with suture between elytra outlined in black. l|-2 mm. Local, 
but not uncommon. Also by sweeping Ragwort and other plants. 
(Doc.) * 

Phyllotreta undulata , Kuts. Turnip Flea-Beetle.—Black, 
with yellow stripe on each elytron. 2-2} mm. Generally found 
and common. Also on Crucifers, especially turnip. (Nov.) 

Plectrosceli8 concinna , Marsh.—Metallic-bronze. lj-2| mm. 
Common and universal. Also by sweeping herbage. (Nov.) 

Curculionidn. 

*Anthonomu8 pomorum , L. Apple-blossom Weevil.—Black, 
with grey Y-mark on elytra. Oval body. 3-4 mm. Very 
common, though somewhat local. Exceedingly common on apple; 
often found in large numbers, in crevices of and under bark. 
Dead specimens attacked by a fungus frequently discovered. 
Serious apple-pest, laying eggs in the buds, which are later 
destroyed by the larvro on hatching. (Nov.) 

A. rubi , Hbst. — Black, with greyish pubesoence, oval. 
2J-8J mm. Common and widely distributed. Also on various 
species of llubus and Mosa, chiefly on Dog-roses and brambles* 
(Nov.) 

Mecinus pyraster , H .—Black; elongate and cylindrical. 
3-3£ min. Found widely and abundantly. Very common on 
apple. (Nov.) 

Orohe8te8 alni , L.—Light red-brown, with four black spots on 
elytra. Hind femora broad, for leaping, like those of a flea-beetle. 
2]~8 mm. Very common. Also on elms and by beating dead 
hedges. (Nov.) 

O. querew , L.—Reddish brown. 2J-8J mm. Common and 
universal. Also on oaks. (Nov.) 

(Scolytida. 

m Xyleboru8 dispar. Shot-borer Beetle.—Make series of tunnels 
in wood beneath bark. 

# X aylographus , Say. Flat-celled Shot-borer.—Similar to 
preceding.) 

PSOOOPTEBA, 

Psocidse. 

These bark Psocids probably feed on minute animals living 

• 9 * 
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amongst lichens and mosses. Nymphs and adults are found, hut 
chiefly nymphs. 

FJipsocm iiHipunctotus, Mull.— Black or brown body ; length 
8 .J 5 mm. Wings hyaline; expanse 12-15 mm. Common. 
(July.) 

Psocw bifasciatus , Latr.—Brownish body; length 2^-3] mm. 
Expanse 10-12 mm. Common and variable. Thomson (1N07) 
mentions it as occurring also amongst foliage of lirs, yews, etc. 
(Nov.) 

P. fascial us , F.—Body yellow, with black median line on 
abdomen; length 3-4] mm. Expanse 11 124 mm. Very common 
on tree-trunks, including apple ; difficult to distinguish against the 
hark, because of their coloration. (July.) 

Thvsanoptkha . 

Tubuufeha. 

Phlaothripid®. 

Fhlceothrips coriaceus , Halid. — Adult. Black; very long 
fringes on wings. 3J mm. (Mar.) 

P. subtil i ssi ma, Walker.—Adult. Black. 1] mm. Walker 
states that they are also found in oak-galls. (Mar.) 

Trichothrips ulmi , L.— Adult. Black; subapterous, fully 

winged. (Nov.) 


Terebrantia. 

Thripid®. 

Limothrips cereal inm, Halid.—Adult. Black. Wingless 1] mm., 
winged Li mm. (Nymph deep yellow.) (Nov.) 

Hhtnchot a. 

Anthocorid®. 

Anthocoris gall arum-id mi, I)e Geer.—Black and shining; hem- 
elytm brown. 4.j mm. Chiefly in the S. of England. Found 
(Reuter ) also in elm-galls, and on leaves of currant and on goose¬ 
berry; also on oak. (Nov.) 

A, nemoralis, F.—Black and shining; hemelytra brown. About 
4 mm. Generally distributed. Said to feed on and to attack 
spiders larger than itself. Found ( Douylas Sf Scott ) also in 
tunnels of leaf-miners on oak. Butler states that they are usually 
taken on sallow and alder. Probably common on apple. (Dec.) 

A . nemorum , Linn. (A. sj/l vestris, L.).—Black; long antenna 
4 mm. Very common and widely distributed. Found on many 
trees and shrubs, also on flowers. Probably common on apple. 
Predaceous. (Dec.) 
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Li/cfocoris rampestris , Fabr.—Light yellow-brown. 8j nnn. 
Habitat very varied ; found in dwellings and in rubbish, as well as 
on trees. Very common and generally distributed. (Nov.) 

Fiezostethus sp. (?).—Nymph. Bright red. About 1 mm. 
(Adult black and shining. Very flat. About 1J-2 mm.) Found 
under bark of various trees. (Dec.) 

Xylocoridm hrevipennis , Reuter. — Nymph. Black ; about 
2 mm. (Adult about 3 mm.) Said to inhabit hawthorn-bark. 
Butler (1323) records it as having been taken in Britain on three 
previous occasions only—in lb9H, 1901, and 1919. (Feb.) 

Capsid®. 

JEtorliinvs anyulatus, Fall. —Given; elongate, long an ten me. 
5 mm. Occurs on a number of trees, chiefly on elm, beech, and 
willow. Very common and widespread. (July.) 

JJerreocoris ( Camptohrochis ) sp.—Dark brown, shining. About 
4 mm. Oval shape. Taken also by sweeping and beating limes 
and other trees (Maunders). (Mar.) 

Aphid®. 

*Eriosoyna lattiyrra, Haiistn. The Woolly Aphis.—Aerial form. 
The aerial form attacks the trunk and branches, especially at 
wounds, causing characteristic nodular growths (hypertrophy of 
the woody tissues). Exceedingly common on apple. (Dec.). 

CoccidiB. 

* Asp idiot u 8 ostreteformis , Curt. The Oyster-Scale.—Round 
scale, greyish brown; diam. 2mm. insects yellow to orange- 
yellow. Widely distributed and common. Frequently found on 
apple, chiefly on main trunk. Not so common as the following 
species. None were discovered by the writer on old orchard trees. 
(Jan.) 

*LepidosapJic8 ulmi , L. The Mussel-Scale.—Elongate, mussel- 
shaped scale. Body of insect lies at the narrow end of scale, 
2-3 mm. long. Insect yellow, early nymphs white and minute. 
Extremely common everywhere. Found on almost every apple 
tree; to a much greater oxtent on plantation-trees free from 
epiphytes ; few found on old moss-grown trees. (Nov.) 

Neuboptera. 

Hemerobiid®. 

lioriomyia nervosa, F.—Very like the following, but colour 
more variegated. Si/.e the same. (Mar.) 

JS, siilnebulosa, Steph.—Larvae and pup® in loose silken 
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cocoons. Larva greyish brown to brown, head black. (Adult 
dark grey—wing-expanse 14-18 min.) One of our commonest 
Hemerobiids. (Jan.) 

Hcmerobius sp.—Larva. Black ; very small. (Dec.) 

Lepidopteba. 

Includes many larvae and pupaB found hibernating under bark; 
also some moss-feeding larvae. Adults occasionally found shelter¬ 
ing beneath the bark, e. g. 9 Winter Moth. Many others, such as 
B. sphinx (The Sprawler), shelter for a time on the outside of 
the bark, protected by their cryptic colouring, which harmonises 
with the bark. A number of forms occur of considerable economic 
importance to the apple, including the Codlin-Moth and the 
Winter-Moth. 

Nootuida. 

Brachionyclia sphinx , Hufn.—Adult, on hark. Pale brownish 
grey, with black streaks. About 40 mm. Larva feeds on foliage 
of oak, beech, elm, ash, lime, etc. Commonly found. (Nov ) 

*Orgyia antiqun , L. The Vapourer-Moth. — Egg-mass 
(hatched). Eggs brownish ; on outside of cocoon. (Larvae grey, 
with markings rod, yellow, black, and white, and a system of tufts 
of hair on the back. Adult c? brown, with one white spot on each 
fore wing; $ wingless.) Larvae feed on loaves in summer. Very 
common on apple. (Nov.) 

([*Acronycta psi t L. Grey Trident.—Larvae feed on leaves in 
summer; hibernate occasionally on trunk.) 

Lymantriida. 

*Porthesia si mil is, Fuess. Gold-Tail Moth.—Larva in cocoon. 
Black, with black and grey hairs; rod stripe down centre' of hack; 
white tufts at sides. Up to about 20 mm. (Adult pure white, 
with end of abdomen yellow. $ 45 mm., <5 35 mm. expanse.) 
Larvae feed on leaves in summer. (Dec.) 

Notodontidn. 

*Operophtera hrumata , Linn. Winter-Moth.—Adults. <$ grey¬ 
ish-brown fore-wings, crossed by darker lines; lighter hind wings. 

5 has a mere rudiments of wings. Expanse about 22 27 mm. 
(Larva green, with various markings. When abundant in late 
spring or early summer is a serious pest in orchards, stripping 
the trees of their leaves.) Very common and generally distributed. 
(Jan.) 

(Geometrid®. 

*Hybernia defoliaria , Cl. Mottled Umber.— ? ascends trunk, 
and is there fertilised by the 6 . Eggs laid on twigs etc*., and 
larvae feed on loaves.) 
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(L&siocampida. 

m Laiiocampa quercifolia, Linn. Lappet-Moth.—Larvro feed 

on leaves. Coooon sometimes formed in crevices in bark.) 

Pyralid®. 

Scoparia sp.—Larva. Grey, with black markings. This is a 
large genus, found chiefly in temperate regions and mountainous 
districts of tropical countries. Larvro feed on lichens and mosses, 
making galleries inside. Thus they are mildly beneficial. (Adults 
15-25 mm.) Fairly commonly found on apple. (Feb.) 

(Sesiid®. 

*JEgeria myopiformis , Bork. The Apple-Clearwing.—Larvro 
make tunnels in bark beneath, and pupate in hollow cut in wood.) 

Tortricida. 

*Carpocapsa pomonella , L. Codlin-Moth.—Larvro. Pinkish 
colour, with greyish spots. 9-10 mm. (Adults grey-brown, with 
a large coppory-brown patch at end of fore wing. 14-19 mm. 
expanse.) Very common on apple. Larvro often a serious pest, 
eating into and destroying the fruit. (Dec.) 

Fxapate congelatella 9 Clerek. — Pupa. Brown ; about 10- 
12 mm. (Larva dull green.) (Nov.) 

Pammene rhediella. Cl. — Pupa. Yellow ; about 7-B mm. 
(Larva found also on hawthorn.) Commonly found. (Mar.) 

(Tineide. 

* Hyponomeuta malinella , Zell. Little Ermine-Moth.—Ijarva 
up to 20 mm. Grey, with black spots. Often causes serious 
damage to blossoms and leaves.) 

Diptkea. 

Many species of several families commonly frequent the bark, 
often remaining on the tree for hours at a time. These families 
include, notably, Chironomidro, Mycetophilidro, Muscidro, Antho- 
myiid®, and possibly Leptidro. Species of Muscids ami 
Anthomyiids have been observed (by Mr. F. G. Whitfield, of the 
Imperial College) to feed for protracted periods on the surface of 
the bark. 


Tipulida. 

JDicranomyia chorea , Mg., or Limnobia nubeculosa , Mg. 
Larva. Green; about 15<mra. (Nov.) 

Tipula sp.—Small; frequenting bark. 
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Psychodid®. 

Psychoda phalamoidrz, Linn.—Small fly with hairy wings. 
8 or U mm. expanse. (Larva? live in dung and decaying vegetable 
matter.— 4 Typical Flies,’ by E. K. Pierce, (Nov.) 

Mycetophilid®. 

Various small species commonly found on bark. 

Camptocladim sp.—Small, black. (Deo.) 

Sciara sp.—Larva. Small, white. (Feb.) 

Syrphid®. 

Various larva?. Grey-brown or yellow-brown, and llattisb. 
(Dec.) 

Borborid®. 

Borlorus sp.—Black ; 3 or 4 mm. (Dec.) 

Also several species of small Schizophoran larvae (Musca type), 
mostly in damp moss at foot of tree. 

Hymenopteba. 

Tenthredinid®, 

Empliyins equiseti , Fall, (see ( 2 ), vol. i. p. 202).- Larva. 
Yellow, with green stripe down centre* of back. About 12 mm. 
No cocoon formed. Feed chiefly on liesace®, some on oak. 
(Adult black, with a broad band of red on abdomen. 0-7 nun.) 
Larva pupated, and adult emerged, in laboratory. (Mar.) 

Empoio ( Poecilosowrt ) cxcisa, Thoms, (see ( 2 ), vol. iv. p. 153).— 
Pupa. JO 12 mm. (Adult black. 0-7 mm.) (Mar.) 

Chalcidid®. 

One «i>ecimen found—a small broad species. 

Ichneumonid® or Braconida. 

Two pup® of parasitic species inside cocoons formed by larva? of 
Moths. 


ARANEJDA. 

A very large number of species of spiders is found infesting the 
bark of old apple-trees, especially in dry areas, where it is in a 
ilaky condition, supplying capacious accommodation for their nests 
and webs. On tended trees, comparatively few forms are present. 

It is presumed that all are predaceous on other small animals — 
chiefly insects—inhabiting the bark; they are probably of no 
furl her economic importance. 

Since the species observed were so numerous, and their dis¬ 
tribution varied so much with different trees and localities, it was 
not thought worth while to make a detailed list of them. Great 
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varioty in form anil size occurs —from the largo, flat, stoully-built 
species of Epeira to the very small, globular, and delicate 
Erigonr \ Descriptions of those two examples are given below, 
and will serve to illustrate the diversity in type to be met with. 

Epeira sp.—Broad and flat; stout legs. Average length 10- 
15 mm. Brown, with black markings. Found beneath rather 
damp decayed bark on old neglected trees. 

Erigone sp. — Globular; delicate legs. Average size about 
1 mm. Shining black. Found commonly in crevices in dry bark 
on plantation-trees during most of the year. 

Other species identified were :— 

Amaurobis fenestralis, Strom.—A small spider, with darker 
abdomen. (Mar.) 

Lycosa sp. (?). —Immature sjiecimens. (Mar.) 

ACAKINA. 

Probably many different species of this order actually inhabit 
tlie bark of neglected trees, more especially those with prolific 
moss- and lichen-growths, but their minute size and cryptic 
colouring render them very difficult of detection. For this reason, 
and because they are of little importance economically, no list of 
species is included. 

The great majority of the mites belong to the Oribata (vegetable 
feeders), and live among the varied growths of mosses and lichens, 
feeding on the epiphytes themselves. Comparatively few are at 
all conspicuous, and these are mainly species of “ Red Spider ” 
(Tetrmiyehube) and red Trombidiidie of varying size. Prof.*Lofroy 
has informed the writer of a large red species of mite (probably 
Trombidium sp.) which occurs in abundance in some localities, 
laying its reddish eggs in clusters on the bark ; it is probably pre¬ 
daceous. One of these localities is East Mailing. In Feb. 1923, 
spraying experiments were carried out there for the removal of 
scale on certain trees; three rows were chosen, the outer ones 
being sprayed and the centre one left untreated. Ultimately, the 
scale continued to flourish on the treated trees, but disappeared 
from the untreated! The probable explanation, says Prof. Lefroy, 
is that, following a burst of hot weather, the mites hatched out 
prematurely, and effectively destroyed the scales on the centre 
row; on the sprayed trees, however, the mites themselves were 
killed off, but the scales survived. 

A species of Chamobates (Oribata) was observed extremely 
commonly on the plantation-trees all the year round, being found 
in clusters under almost any projecting piece of bark. It is a 
small shining black mite, about 1 mm. long whon full-grown. 

Other species taken included 

Damceus clavipes .—Small, black, and hairy. Slow-moving. 
Found singly. 

Pergamasus sp. (?).—Small, brown ; in moss at foot of tree. 
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MYRIAPODA. 

Species of Julue and Lithobiua fairly common, under loose 
hark. 


MOLLUSCA. 

Small species of Land-Snails, found chiefly at or around the fork 
of the tree, where the bark is broken up to form deep crevices. 

All belong to the sub-order Stylommatopora. 

Balia perversa .— Elongate, cone-shaped; brown. Rounded 
whorls. 3-4 mm. in length. Very common form. 

Clausilia biventata. — Elongate, cigar-shaped; grey-brown. 
Flattened whorls. About 10 mm. in length. 

Helix hispida .—Round, flattened j brown. Rounded whorls. 
7-8 mm. long. Common on apple. 

CRUSTACEA. 

Various species of Woodlice, found mainly beneath loose, rather 
decayed bark—in numbers where damp occurs. 

ANNELIDA. 

A small immature Oligochrote, like an Earthworm. Not 
sufficiently developed to be further identifiable. Under decayed 
bark. 


FLORA. 

The flora comprised the following :— 

Lichens. 

Liverworts. 

Algas. 

Higher Plants. 

Fungi were omitted, as being too minute and difficult of 
detection. 

Of the above, the first two occur in almost equal abundance. 
Algae are present, at least to some extent, on every tree of any age, 
whether neglected or properly cultivated, and are found in great 
abundance m the case of old orchard trees, forming the charac¬ 
teristic green coating on the bark. Liverworts, of which only 
two species were takon, occur frequently, but usually in small 
quantity—though in one orchard, at least, many of the trees bore 
large patches in such quantity as to almost oqual the amount of 
lichens present. 

The general tendency of all growths is to occur on the leeward 
side of the tree, and on the upper side of the branches—the reason 
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for this being that they dislike a strong wind, and favour the 
upper side, so as to obtain as much light as possible for the carxy- 
ing on of photo-synthesis. When the trunk is inclined at an 
angle to the earth, as is often the case in orcliards where the 
ground slopes, or where there is a strong prevailing wind, the 
growths are found on the upper side; but since they also tend to 
occur, as already stated, on the leeward side, a balance is some¬ 
times reached, especially where the slope of the tree is not greatly 
pronounced, and the growths then occur in about equal quantity 
on both sides. 

Broadly speaking, lichens grow on the upper part of the trunk 
and lower part of the branches, and mosses at the foot and at the 
main fork of the tree. 

A factor contributing to the deterioration of orchard-trees and 
the growth of epiphytes is a condition of permanent dampness, 
which may be due to the following causes:— 

(a) Orchard lying in a hollow. 

( h ) Soil badly drained. 

(c) Proximity to some body of water. 

( d ) Long grass and other vegetation growing in orchard. 

The first three causes explain themselves; in the case of tho 
last, long thick vegetation tends to catch such rain as falls and to 
keep the ground in a marshy state, which is added to by tho 
rotting of the undergrowth. 

Any one of these factors alone tends to produce dampness in an 
orchard, but frequently several occur together and in some very 
bad cases all the conditions may be present. Here, of course, a 
state of rottenness is almost inevitably produced sooner or later. 
Then, in the case of many trees, the active inner tissue (phellogen) 
producing new bark is killed, and the old bark will be found as a 
dead covering to the trunk, which may bo stripped off in large 
pieces. Beneath this may be discovered large numbers of wood- 
lice of several species, certain varieties of spiders, centipedes, and 
sometimes earthworms or allied species. These feed to a large 
extent on the rotted outer layer of wood. On this damp, dead 
bark lichens, especially crustaceous forms, may be found in small 
quantity; but where much moisture is present, the growth of 
mosses becomes abundant, especially at the foot, where they may 
also extend for some distance from the tree over the roots. 
Usually an accumulation of soil is found on the tree itself, forming 
a substratum to the growths, so that they naturally tend to 
flourish more luxuriantly there than on other parts of the tree. 

In giving a genera] description of the flora found on the apple- 
tree it would be best, probably, to take an average example of 
a moderately growth-covered orchard-tree in an average situation— 
s', a., not too damp or too much exposed to wind,—and describe the 
flora to be found on it. 

The most conspicuous epiphyte, from a distance, is the grey- 
green foliose lichen, Evemia prunaetri, occurring on the tree 
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from the lower part of the branches to near the foot, being in 
greatest profusion on the upper half of the trunk. Occupying 
much the same position, but in smaller quantities, dotted hero 
and there, can be seen pa lobes of Panntlia fully inoxa, resembling 
the foregoing in appearance, but of a dull olive-green colour, 
rendering it difficult to detect against the bark. A small 
patch or two of the liverwort Fritlhniiit d tint a fa , m appearance 
like a somewhat scorched moss, with its gieemsb to brown colour¬ 
ing, is prolmbly present near the middle of the trunk. In this 
region, too, are found little tufts of various mosses, such as lirj/nm 
capillarc , of a bright green coloui, with broadish distinct steins, 
and Zygodon conoideus (dark green stems with small stellate 
heads), also such lichens as Aanthoria pant tnut (a bright yellow, 
compact, foliose form—green in the shade—with yellow cup-shaped 
fructifications) and Jiuellta cancscens (much like F. prunabtn , 
but pale whitish-green in coloui). At the main fork of the tree 
various mosses arc found, commonly including Ilypnum cuprensi - 
fonne y a moss with frequently a rather dull brownish tint, having 
narrow feathery stems which, in a variety of the species, aio 
considerably broader. Towards the foot of the tree, the prevailing 
growths are crustaceous lichens, of which by far the commonest 
are species of Pertunnria , the broad white patches giving the 
tree the appearance, from a distance, of being mildewed. At 
the foot itself, mosses are always found, extending to a greater 
or less height up the tree—usually from 2 to 8 inches. One of 
the commonest of these is Hyp man cttp^enst forme —generally 
the narrow-stem in ed form. On trees where mosses have grown 
for some time, the latter tend to become dried and yellow-brown 
in colour. 

It must be understood that the above is the description of an 
average tree only, and allowances must be made for varying 
conditions—atmospheric changes, soil, altitude, age and health of 
tree, etc. 

Fvernia prunatttri may cover the entire tree, growing out into 
foliose clumps, so as to billow each new r growth of the tree, almost 
as it is formed. Mosses, too, may accompany Fvernia , and form 
a thick pile spreading over the surface of the Imik, continuous 
from the foot of the trunk to the fork. (Vustaceous lichens may 
grow up to the lower regions of the branches (though they were not 
observed by the w'riter to traverse the branches to any height). 
In damp situations, liverworts may increase to large patches, 
occupying a considerable area of the trunk. 

On the nearly horizontal brandies of some plantation-trees, where 
the rain as it foil accumulated on the under surface, algaj were 
discovered to be present in greater abundance there than on the 
upjier surface, contrary to expectation. 

On some trees but slightly affected by epiphytes may bo found 
only a few patches of Event ia , a little Pertunaria , and a slight 
growth of moss at the foot; these arc present in the case of nearly 
ever} orchard-tree* 
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Trees are frequently mot with in orchards which have been 
blown down bv the wind or bent over in some other way, so that 
part at least of the trunk rests on the ground. On such parts there 
is usually a prolific growth of lichens and mosses, especially the 
latter, of >\hieh many species may be found not present in normal 
conditions, due to the unusual moisture from the ground beneath 
and the grass surrounding the trunk at the sides: JJicrtnunn 
scopartuui, a moss witli large stems 11 or 4 inches long, is found in 
such a situation, and the semi-fruticose lichen Cladonia pijxiduta is 
commonly seen thus. 

In the ease of some young trees, which bore partially-healed 
wounds exposing the wood, % >oung lichens were found round the 
edges of the wound and on the wood, though nowhere else on 
the tree. 

On one occasion, a white mass of crustaceous lichen in an early 
stage of development was seen overspreading and apparently killing 
off' a patch of moss on the trunk of a tree bearing rather prolific 
growths. 

By observation it was found that, on the average, the growths 
occur in roughly the following proportions : 


Freni ia . 

. 50 

per 

cent. 

Jh/pninn . 

‘>0 

»* 


J’rrfusaria . 

. 19 


»» 

Farm el ia . 

. 5 

>* 

»» 

FruUania . 

. 2 

»* 

*» 

Green Mosses. 

. 2 

»> 

>» 


u Uypnum ” includes those mosses of the llypnum type:yather 
dry and somewhat yellowish. 

“Green Mosses” include such forms as Zygodon, Dicranowcisia, 
etc., which are usually bright green and fresh in appearance. 

The appended lisls of epiphytes include a short general descrip¬ 
tion of each, followed by a note on the occurrence on trees in 
general; the latter is inserted for comparison with the distribution 
as confined to apple-trees in particular, which is given last. 

Abbreviations used are as follow :— 

Ifab.= Occurrence on trees in general. 

Disl.sr Distribution on apple-tree. 
flit .ssl \ anal situation on apple-tree. 

F. =s Frui ting-season. 

Descriptions of Lichens were taken largely from Miss A. L. 
Smith's ‘British Lichens’ (12), and those of the Mosses from 
Dixon and Jameson's • British Mosses’ (3). 

LICHENS. 

These have been divided, for identification-purposes, into throe 
groups:— 

A. Eoliose. Leafy spreading forms, one- or many-lobed; under 
surface attached to the substratum. 
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B. Fruticose. Shrub-like branohing forms, with a narrow 

attachment to the substratum. 

C. Crustaceous. Spread over the substratum as a thin, very 

closely adherent crust. 

This classification will be adhered to in the list of species; at 
the same time, however, they will be placed in the order of their 
families, accoiding to Miss Smith’s ‘Manual of Lichens.’ 

These types overlap to a large extent, so that strict classification 
in this way is impossible. Gradations may occur in three different 
cases:— 

1. In various stages of life-history. (For instance, the lichen 

rnajy be crustaceous in form when young, gradually becoming 

foliose as it grows older.) 

2. In different localities and conditions of environment. 

8. In different regions of the same tree. 

In foliose forms the upper surface is a cortex, formed of fungal 
hyphao; the alg® constitute a gonidial layer in the centre, while 
the lower surface is again formed of hyphae, with rhizoids for 
attachment. 

Fruticose lichens are radially constructed, the cortex and centre 
being composed of hyph®, with an algal layer between. 

The structure of the crustaceous forms is much the same as that 
of the foliose, but the crust is extremely thin in places, consisting 
then merely of mixed algal and fungal elements. This tends to 
occur at the newly-formed edges of a growing patch of lichen. 
They are commonly found in patches, with a radial growth, the 
centre being the oldest and thickest part, thinning out to the edges. 
In species like Pertuaaria darkening often seems to occur with age, 
so that the patch seems to present the appearance of concentric 
rings, graduating in colour from dark green in the centre to white 
on the outside. 


LICHENS. 

Foliose. 

Parmeliace®. 

Parmelia caperata, Ach.—Tliallus lobate, 8 or 4 era. in diam. 
on average* Yellowish green. 

Sab. On trunks of old trees; general and fairly abundant, 

Si$ t. Not very common or abundant. 

Sit. Usually on upper region of trunk. 

P. dubia , Tayl.—Lobate thallus, whitish green, 8 or 4 cm. in 
diam. Soredia present. 

Hoi. Trunks of old trees; general in S. and W. 

Diit. Not very common. 

Sit. Usually towards upper part of trunk. 

JP.fuliginoia, Nvl.—Thallus lobate, olivaceous, brown or dark 
green; 2 to 4 cm. diam. on average. 
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Hab. On trees; general, though not common. 

Biot. Found very commonly, but usually not very abundant or 
massed together. 

Sit . Generally all over tree, and mostly on upper region of trunk. 

P.fuliginooa (var. lativiren *, Nyl.).—In appearance as the last, 
but lighter in colour. 

Bab . On old trees; not uncommon. 

Biot. Less common tlian the normal form. 

Sit. As the normal form. 


Usneace®. 

Evernia prunaotri , Ach.—Greenish grey, lobate thallus, usually 
flat and spreading, tending, where abundant, to become strap- 
shaped in places. Youngor portions distinct, fresher and greener 
in appearance. Average diam. 8-5 cm. 

Bab. Trunks and branches of trees; general and usually 
abundant. 

Biot. Very common and abundant. 

Sit. All over trunk; in extreme cases spreads to very ends of 
branches. 


Physciace®. 

Phyocia hispida , Tuckerman.—Thallus with narrow compact 
lobes, grey-green, with yellow soredia; 2 or 8 cm. diam. 

Bab. On trees; common. 

Biot. Fairly common. 

Sit. Usually on middle or upper part of trunk; often “forms 
masses. 

Xanthoria parietina t Th. Fr. (Normal form.)—Lobate thallus 
bright yellow; generally small, 2 or 8 cm. diam. 

Bab . On trees; general and abundant. 

Biot. Fairly common, though in small quantity usually. 

Sit. About middle of trunk. 

X. parietina (form which grows in shade).—As last, but green 
instead of yellow. 


Feuticose. 

Usneace®. 

Bamalina faotigiata , Ach.—Erect compact thallus, greyish 
green. 

Bab. On trees in wooded districts; general and common. 

Biot. Not very common. 

E.fraxinea , Ach.-—Long, branching, strap-like thallus, greyish 
green ; up to 3 or 4 inches long. 

Bab. On trees in open places or in forests; general and rather 
common. 
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Diet. Probably fairly common on trees well covered with 
growths. 

Sit. High up on trunk and on branches. 

Cladoniace®. 

Cladonia pyxidata , HofFm. — Kasai portion of thallus finoly 
lohate. From thallus spring upright funnel-shaped growths, 
bearing the fructifications. Greyish in colour. 

llab. About roots of trees ; general and common. 

Diet. Kather common. 

Sit. At base of trunk or on fallen trunks. 

Cladonia sp. (probably C. cerricornis , Schaer.). — Very like 
above in appearance, but somewhat lighter. 

Diet. Not so common as last. 

Sit. As last; often found growing in the midst of moss. 

Crubtaceoiib. 

Lecanorace®. 

Lrcanora conizea , Nyl.—Kather thick thallus, generally cracked, 
pale yellowish green. 

llab. On bark of old trees. 

Pertusariace®. 

Pertuearia sp.—Thallus crustaceous ; whitish or cream-coloured 
masses, often cracked in places. Conspicuously seen infesting 
apple-trees. 

Diet. Extremely common universally. 

Sit. Ail over trunk, rather inclined to the lower part; occa¬ 
sionally on lower portions of branches. 

. Lecidiace®. 

Buellia caneecenSy De Not. — Thallus appears as a white patch 
on the hark. Soredia occur towards the centre, apotheeia (when 
present) as black spots on the thallus. 

llab. On old trees ; common. 

Diet. Probably common. 

Sit. Chiefly on upper and central parts of trunk. 

B. myriocarpa , Mudd. — Thallus as last, hut granular and some¬ 
times evanescent. Apotheeia as minute spots. 

llab . On trees; frequent. 


MOSSES. 

For classification these are divided broadly into :— 

1. Sphagnalos. Peat Mosses. Differ greatly from the rest. 

2. Andreales. A few species in which, among other distinctions 
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from the next group, the capsule when ripe opens by even 
longitudinal slits. 

3. Brvales. Includes practically all forms known commonly as 
Mosses. The capsule here opens by irregular splitting. 

All the species listed below belong to the last-named group. 
Nematodontea. Toeth of perintome Bolid, not transversely barred. 

Polytrichace®. 

Oathariuca xnuhdata , Web. & Mohr.—Dull green, in loose 
patches. In open, dry and yellowish. Kasily recognizable. Stems 
1 2 in. high. Leaves small below, above very long and Ungulate. 
Fr. lato autumn and winter. 

Hub. Occurs in woods ; very common. 

Diet. Not very common. 


Arthrodonteae . — Tooth of peristome thin and transversely barred. 

Dicranacese. 

Dicranowrisia cirrhata , Liudb.—Soft, dull or yellowish given. 
Close tufts or cushions, about 1 in. high. Leaves linear and 
lanceolate. Fr. winter. 

Hub. On trees, fences, and thatch, sometimes rocks ; common. 

Hist. Commonly found. 

Hit. Chiefly at foot; also in fork. 

Dicranum scoparium , Hedw.—Deep green or yellowish ; occurs 
in tufts. Leaves very long (3 or 4 in.) and falcate. Fiv late 
summer. 

Dint. Not vtry common. 

Grimmiace®. 

Grimm?a pulvinata , Smith.—Small dense cushions, \ in. to 
1 in. high ; whitish on surface from the hairy points of the leaves. 
Leaves oblong-lanceolate. Fr. spring. 

Bint. Not very common, small bunches. 

&'it. Near centre of trunk. 

Tortulace®. 

Tortula Itevipila , Schwaegr. (var. tavipiliformis , Limpr ). 
Deep or bright green tufts (red below) of varying size, * in. to 1 in, 
high. Stems branched, leaves ovate or oblong. Fr. summer. 

Bab. Common on trunks of trees, mostly in south. 

Hit. Anywhere on trunk and sometimes on branches. 

Barbula rubrlla f Mitt.—Largo soft patches, deep green above, 
light rust-red below. Stems slender and branched ; leaves narrow 
and lanceolate. Fr. autumn. 

Zygodon conoideus , Hook. & Tayl. — Small, bright green 
Ann. (b Mag. N. Hist. tier. 0. Vol. xvii. 10 
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cushions or patches, £-1 in. high. Leaves oblong-lanceolate, almost 
straight. Fr. early summer. 

Hah. Rare on trees. 

Diet. Not very common. 

&'it. Towards ceutro of trunk. 

Z. viridtssimu #, R. Br.— Ah Z. conuidcus , hut less slender and 
leaves larger. Fr. early summer. 

Jlah Common on trees. 

Diet. Fairly common ; small clumps. 

&hi. Towards foot. 


Orthotrichace®. 

Orthotrichurn affine, Sohrad.—Small, loose, dull green tufts. 
Leaves broadly oblong-lanceolate. Fr. summer. 

Hah. Trees; very common. 

Diet. Fairly common. 

Sit, Anywhere on trunk. 

O. diaphanvm , Schrad.—Small dense cushions, l in high, 
greyish green. Leaves oblong-lanceolate ; long hair-point. 
Fr. summer. 

Hah. Trunks of trees ; common. 

Sit. Anywhere on trunk. 

Bryace®. 

Bryum captllare , L.—Soft tufts, densely or loosely composed ; 
deep green, reddish below; 4-2 in. high, leaves wide, ovate- 
spatulate. Fr. summer. 

Hah . Tree-trunks; abundant. 

Diet. Rather common. 

Sit. Generally towards centre of trunk. 

Leucodontace®. 

Leucodon eciuroides , Schwaegr.—Dark green, slender primary 
stems, giving oft secondary branches; 1-2 in. long. Leaves 
cordate-ovatc. Fr. spring. Very rare. 

Jlah . Trunks of trees. 

Diet. Common. 

Sit. Lower half of trunk. 


Lesk&ceae. 

Leptodon smithii, Mohr.—Large Hat patches, bright green ; 
1-2 in. high. Leaves cordate-ovate. Fr. spring. Rather rare. 
Hah. Trees. 

Hypnaceae. 

Camptotheeium sericeum , Kindb.— Wide bright or yellow-green 
patches. Leaves large, triangular-lanceolate. Fr. spring. 

Hah. Trunks of trees. 

Sit . Lower half of trunk. 
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Brachythecium velntinum , Br. & Soli.—Denso low tufts, silky, 
and light or yellow-green. Slender stems; leaves small, narrow, 
ovate-lanceolate. 

Slab, Boots of trees ; very common. 

ISit. Lower half of trunk. 

Amblysteyium serpens, Br. & Soli.—Soft, low, dull or yellow 
green tufts. Slender atoms ; leaves small and ovate-lanceolate. 
Fr. spring. 

Hub. Decaying wood ; common. 

tilt. Lower half of trunk. 

Ilypnmn at press if or me, L.- Stems rather robust, 2-4 in. in 
height. Tufts greyish, yellowish, or brownish green ; leaves oblong- 
lanceolate. Fi. winter and spring. 

Jlab. Trunks of trees. 

l)ist . Very common. 

tiit. Usually at foot of trunk ; sometimes at fork. 

II. c n press if or me (var. resupinatum , Schiuip.). — Stems slender, 
pale or yellowish green usually. Best as last. 

LIVEBWOBTS. 

The tendency of liverworts is to choose damp situations for their 
growth, and thus few species are met with on the exposed trunks of 
trees. But Frullania dilaiata and probably other species of the 
gonus are frequently seen on apple-trees, and in very damp situa¬ 
tions may occur abundantly. 

Liverworts may be divided into groups:— 

1. Thallose or Frondose. Superficially resembling Lichens. 

2. Foliosc. Superlieially resembling Mosses. 

Only two species in all were taken; both belong to the Foliose 
group and to the order Jungermanniales. 

Lophocolia heteropbylla , Sclir.- Stems in. long; in small 
loose patches, frequently growing amongst moss, pale green. 
Leaves oblong-quadrate. Fr. early spring. 

Bab. On trunks. 

Diet. Not common. 

Sit. On trunk. 

Frullania dilatata, Dumort.—Stems | in. long, creeping, dark 
green to purplish brown. In dense patches. Leaves round in 
shape, in two rows, alternate. Fr. winter. 

Rab. Trunks of trees ; common. 

Diet. Common, sometimes very abundant. 

Sit. Usually towards middle of trunk. 

10* 
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ALGiE. 

The aiga* found on the apple-tree belong entirely to the group 
of the Green Alga*, or Ghloropli^eea*, and are eonlined to the 
family Protocoecacea*. 

Several species occur on the trees, of which by far 1 lie commonest 
is Protococcus riridis, Ag. (7 y /ntrococcus vulgaris), found as a 
green incrustation on tree-trunks, palings, and oilier situations. 
Chlorrlla undoubtedly occurs, too, since it take** part in the 
formation of certain tree-growing Lichens. 

The Alga* favouring moisture tend to occur on the damp side of 
the tree, which is usually the windward side, and in this respect 
they differ in habit from the other growths. On horizontal 
branches, where the rain in falling accumulates in drops on the 
underside of the branch, the Alga* frequently gather there in a 
thick growth in preference to the lighter upper side. 

HIGH Ell PLANTS. 

The Mistletoe is too well-known to need further reference, and 
Ivv, of course, is occasionally met with, twined round the trunk of 
an apple-tree, but that numerous other plants, not usually asso¬ 
ciated with such a habit, on occasion also grow on the apple is not 
so generally known. 

The following curious collection of Higher Plants was observed 
on various old apple-trees in the Bristol district: 

Polypody Kern ( Poly pod mm vuhptre). 

Seedling Yew-Trees ( Taxus haccata ). A few' inches high. 

Gooseberry Bush ( Ribcs yrossulana). 2 tt. high, hearing fruit 
on old branch dying off. 

Young Gooseberry a few inches in height. 

Strawberry Plant (Fwgaria irsra) in bloom; almost normal 
growth. 

t Wild Strawberry ( Fragana vrttca). Plants on top of hori¬ 
zontal branch S ft. from ground, growing from clefts, in fork, etc. 

Burdock (Areitni lappa). IS inches high ; normal growth. 

t Germander Speedwell (Veronica cha medns). Large clump 
in full bloom. 

t Kagwort (Nrnrcio Jacob#a). Two large roots. 

t Marsh-Thistle ( Carditis palustris). Boot running up to 
bloom. 

Mv thanks are due to various lnemliers of the Entomological 
Department of the British Museum for the identification of 
insects—particularly to Mr. K. (L Blair and Mr. K. Laing, and to 
Miss A. Lorrain Smith and Mr. A. Gepp, of the Botanical 
Department, for identification of flora. Further, 1 am indebted to 
Mr. C. E. Tutin, of Long Ashton Agricultural Kesearch Station, 
for information regarding the Higher Plants. 

f At top of hill, getting wist when clouds aro low. 
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XVIII.— The Genus Corwenia,//ew. nov . By Stanley Smith, 
M.A., D.Sc., F.G.S., and T. A. Ryder, B.ttc. 

[Plates V. & VI. J 

The name Corwenia is here proposed for species of Rugose 
corals which have essentially the same internal structures 
as Dihunophyllum , but which are compound. Two species 
only are known to us, Corwenia rugosa (WCoy) and 
Corwenia vaga , sp. n. Both these occur as phaceloid 
(fasciculate) colonies, and resemble externally the fasciculate 
forms of Lonsdalia or the larger Lithostrotion . 

Both species are of Visean age, and are undoubtedly 
related genetically to species of Dihunophyllum—Corwenia 
rugosa more closely so, perhaps, than Corwenia vaga . Cor - 
wenia rugosa is a comparatively stable species, whose 
individual corallites vary from one another only in small 
details. Corwenia vaga , on the contrary, is an exceedingly 
unstable form, and affords a useful study of the variability 
possible withiu a single species—in fact, within the corallite 
itself. 

In addition to the two species of Corwenia, a third species 
is described, also a compound phaceloid coral, and one in 
which a similar axial structure—a central column of the 
Dibunophyllum type—is developed, but which in its other 
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characters suggests a very different lineage, and which may 
be of an entirely different age. 

We tender our thanks most cordially to all those who 
have generously placed at our disposal the material here 
described, and have supplied us with the necessary strati- 
graphical details, as well as to Dr. W. 1). Lang for helpful 
criticism and to Mr. .7. VV. Tuteher for the great care he 
lias taken in the photography. The letter R. followed bv a 
number indicates the register-number of a specimen in the 
British Museum. 


Corwen ia, gen. nov. 

Etymology . Corwen in Merionethshire, the type-locality 
of Corwvnia rugosa. 

Diagnosis of Urn us. Compound Rugose Corals, which 
possess to a greater or lesser degree the internal characters 
o i Dibunophyllmn, Nicholson & Thomson. 

Genoholotype. Lonsdalia rugosa , M'Coy. 

Corwcnia rugosa (M'Coy). (PI. V. figs. ]- 5.) 

1840. Lonsdaleui rugosa , L 4 \ MT'oy, Alin. & Mag. Nut. Ilbt. Her. 2, 
vol. iii. p. 13. 

1851. Lonsdalda rugosa , F. M‘(\n, Brit. Pnlirnz. Fobs. p. 105, pi. iii. T5. 

Ogs. 6, 6 a r. In this the original dene rip lion of 1840 is re¬ 
peated. with the addition of excellent hgiues. 

10]0. Dibnnophifltum rugosum , S. Smith, Quart. Journ. (»eul. Soc. 

vol. lxxi. (for 1015) pp. 204 258, pi. xxi. figs. 3 15. The holo- 
tvpe in redeserihed irom thin portions, and a full synonymy 
and digest of the literature i* given. 

Hototype . Sedgwick Museum, Cambridge. (No. 48 ) 
Hafod-v-Cnleh, Corwen. Figured by V. M‘Coy, 1851, 
pi. iii. B. fig. 6, ami by S. Smith, 1916, Q. J. G. S. 
vol. lxxi. pi. xxi. fig. 3. 

The type consists of four pieces of coral, which are 
described in detail in the Q. J. G. S. vol. Ixxi. p. 264. 

Description. — External Characters. The colony is phace- 
loid, and grows to considerable size—coral-grou ths of a foot 
or two in height and several feet in extent are not rare. 
The corallites are Cylindrical ami erect. In the more 
typical forms of the species the corallites measure from 
10-15 mm, in diameter, but are subject to marked irregu¬ 
larities of growth (of the nature of rejuvenescence). 
Thus the form externally resembles Lonsdaleia duplicata 
(Q. J. G. S. vol lxxi. pi. xxi. fig. 3). A smaller variant is 
common in the Carboniferous rocks of Carnarvonshire near 
the Menai Straits, in which the corallites reach a length of 
sexcral inches without branching, and maintain throughout 
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a fairly uniform diameter of 7*5 mm., or even less. This 
type has a strong superficial resemblance to Li (host ration 
martini (PI. V. fig. 1). The calice is typically shallow, 
with a gently sloping floor, and a prominent boss—the 
distal termination of the central column—occupying the 
intra-thecal depression (sec Q. J. G. S. vol. lxxi. p. 260, and 
pi. xxi. fig. 4). 

Internal Characters. Transverse Section. PL V, figs. 2 & 3 
(Q. J. G. S. vol. lxxi. pi. xxi. figs. 5, 7, 12, Ifi). 

Longitudinal Section. PI. V. figs. 4 & 5 (Q. J. G. S. 
vol. lx\i. pi. xxi. figs, fl & 15). 

In its structural details Corwenia rugosa agrees closely 
with the earlier and less specialized forms of IHbunuphyilum. 
It has :— 

1. A central column of the Dibunophyllum type, i. <?., one 
built up of arched tabcllte, intersected by a few septal 
lamellae only, but completely bisected by a medial plate. 

2. A medial (tabular) zone of tabcllte of the same character 
as those in the central column. 

3. An outer (extratheeal) zone of dissepiments. 

The major septa usually extend from the epitheca to the 
central column *, and a few of them may actually enter this 
and continue to the medial plate as septal lamellar. In the 
liolotype they number forty, but in the small variant from 
Ilangor less than thirty. The minor septa are feebly 
developed. A cardinal fossula is gcucrally recognizable, 
but is usually inconspicuous in the mature eorallite. 

The septa are of fairly uniform thickness throughout 
their entire length, though they may become somewhat 
attenuated and flexed near the periphery. In no case yet 
observed do they show that secondary thickening in the 
cardinal quadrants which is so often seen in Dibunophyllum 
and other simple Clisiophyllids, and only rarely do they 
break away from the epitheca, as they commonly do iu 
Corwenia vaga . 

The septal lamellas are few in number, usually about eight, 
and for the most part are separated from the septa. The 
medial plate is in most cases straight and distinct, and 
completely bisects the central column ; but is never ex¬ 
cessively thickened. 

The tabellae within the central column do not differ in 
character from those in the surrounding medial zone. In 
both cases they are small, convex, and distally curved; but 

* A cose in which most of the septa terminate axially before reselling 
the central column is figured in the Q. J. G. S. vol. Lvxi. pi. xxi. fig. 12. 
This feature (characteristic of Dibunophyllum) is unusual in Corwenia . 
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in the former they are more numerous and crowded, and 
more steeply iuclined. 

The central column is, in a well-developed specimen, 
clearly marked off from the surrounding area by its “ wall 99 
(see fig. 4), but in less typical cases the two areas are not 
thus defined (fig. 5). The “wail” referred to above is 
not ail independent structure as the description might 
suggest, but is merely formed by the peripheral tabelheof the 
central column resting upon those below them. 

The extrathecal area may attain a width equal to that of 
the medial area; the dissepiments are small and strongly 
arched, hut are somew hat variable in size and form. 

Localities and Horizons . Corwenia rugosa is a common 
and characteristic species of the Lower Carboniferous of 
North Wales and the North Welsh Border, but is mainly 
confined to the horizon of the Upper Brown Lime¬ 
stone (D 2). 

Our material lias been in the main obtained from Ilafod- 
y-Caleh, Corwen, Merionethshire (type-area); Treflaeh (near 
Oswestry), Shropshire; Llangollen, Montgomeryshire ; 
Mold, Flintshire; Tyu Llanfair (Vale of Clwyd), Denbigh¬ 
shire; and from the shores of the Menai Straits, near 
Bangor, Carnarvonshire, where many forms with small 
diameter ( Lithostrotiun type) occur. 

Outside this area the species does not appear to be 
common. It has been collected by Mr. Charles Edmonds 
in the Spotted Beds of the Fourth Limestone, near Egre- 
mont, Cumberland * (U. 25031); and by the late Mr. Phillip 
ltoscoe, from about the horizon of the liardruw Sear Lime¬ 
stone, at Cam Beck, north of Settle, Yorkshire t (R. 23839- 
40)—in both cases from the same subzone as that in which 
it occurs so abundantly in North Wales. The British 
Museum possesses a specimen (R. 1355) from Co. Limerick, 
Ireland (horizon not known, presumably higher VLean); 
and the species is described and figured by de Kuninek from 
the Visdan of ViseJ. 

We are much indebted to Mr. Charles Edmonds, Dr. Ed¬ 
ward Greenly, Dr. L. Kingsford, and Mr. II. P. Lewis for 
specimens they themselves have collected, and to Dr. F. A. 

* In the Olint and Esket Quarries, north of Egremont. See also 
Edmonds, Geol. Mag. 1922, vol. lix. up. 81 82. 

+ Cam Bock is a tributary of the Kibble below Cam Fell. See 
“Geology of Ingleboroucrh,” 1890. Mem. Gaol. Sur. p. 81. 

J u Animaux Foss, du Terr. Caib. Be]g.,” 1842-44, p, 39, pi. 1). 
fig. 8; “Nouvelles Kecherches/’ Mem. Acad, Hoy. Soc. Belg. 1872, 
vol. xxix. pp. 20-22, pi, i. figs. 1 a-d, 
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Bather for the use of specimens in the British Museum. 
One of us (S. S.) has, in conjunction with L)r. Greeuly, 
collected the species in the neighbourhood of Bangor. 

Corwenia vaga, sp. n. (PI. V. figs. 6-15.) 

Hololype . R. 25,001), British Museum. 

Clitheroe Limestone, Withgill Knoll, Olitheroe. 

Collected by the Rev. George Waddington, S.J. 

The species is only known to us from Withgill Knoll, an 
inlier of Clitheroe Limestone, 2 miles west by south of 
Clitheroe. The knoll is regarded by Mr. Donald Parkinson 
as equivalent to the Upper Semina la Zone, S 2. The coral, 
although not rare, has been found in fragments only, and 
neither the Rev. George Waddiugtou nor Mr. Parkinson, 
to whom we are indebted for our material, have found the 
coral in a position of growth or in large masses. The 
broken corallites arc embedded in a light-coloured, highly 
crinoidal limestone. Mr. Parkinson has supplied us with 
the following list of fossils found associated with Corwenia 
vaga :— Mic/ielinia sp. ; Syringopora cf. reticulata, Goldfuss. ; 
Leptenn ana toga (Phillips); Produclus uff. concmnns , Sowerby; 
P. mar gar it actus, Phillips; P. semireticulatus (Martin); 
Pvstvfa ovalis (Phillips); Pusfnla pliratilis (Sowerby); 
Pugnax mesogonus (Phillips) ; Pttgnax pleurodon (Phillips) ; 
Schizophoria resup hint a (Martin); Streptorhynchus senilis 
(Phillips) ; Conocar dium hibernicum , Sowerby; Conocardium 
inflalurn 3 M‘Cov ; Straparollus dionysii , de Moutfort ; 
Platyceras veritoides, Phillips. 

The corallum is phaceloid, and the corallites are cylin¬ 
drical as in Corwenia rugosa. The annulations on the 
epitheca arc strongly maiked and very frequent, but the 
extreme inequalities in diameter, noted in describing 
Corwenia rugosa , are not developed to the same extent in 
the Withgill species. The only caliee seen is that in the 
type-specimen, whi«*h closely resembles Lonsdalia duplicata 
(see Q. J. G. S. vol. lxxi. p. 240). The great variability in 
the internal structure of the species implies, however, that 
an equally variable character must be looked for in the 
calice. The diameters of the largest corallites range from 
15 to 17*5 mm. 

Internal Characters . As the trivial name implies, the 
internal structures of the corallites vary in their details to 
a very marked degree—so much so, in fact, that, were the 
same degree of difference observed between specimens of 
simple corals, the extremes would, in the absence of inter¬ 
mediate forms, be interpreted as different species, if not 
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different genera. There are about thirty major septa present 
in the epliebic stage. 

Corwenia vaya may approach Corwenia rugosa, and there¬ 
fore Dibunophyllum , very closely in all respects, except that 
its tabular tissue is never strongly differentiated into two 
distinct areas as it is in those. Nevertheless, when seen in 
transverse section, it may appear to have a central column 
as well, or even better, developed. It may, on the other 
hand, show marked convergence towards Koninckophyllum , 
Thomson. 

The details and variations of structure can be most 
clearly stated in terms of the transverse and longitudinal 
sections. 


Transverse Section . 

1. i€ Dibunophyllum” type (PI. V. figs. 8, 9, 10). 

(The descriptive term “ Dibunophyllum typo” is appro¬ 
priate only to the transverse section, since in every case the 
longitudinal section bears a closer resemblance to Komncko - 
phyllum than to Dibunophyllum.) 

The central column is cuspidate, is bisected by a medial 
plate, and may show a large number of septal lameihe and 
tabellar rings. The septa are united to the epitbeca, and 
usually but not invariably reach the columella. The 
diasepimental area is narrow and distinct. 

2. “ Ko nine hop by Hum ” type (PI. V. figs. 11, 12, 13). 

The central column is very weakly developed, and may 

even be absent altogether from some particular section in 
a corallite ; but this is not usual. It consists merely of a 
very short medial plate surrounded by a few curved tabular 
intersections and a few septal lamellae. In some cases a 
number of very short septal lameihe appear fringing the 
medial plate (fig. 13). The septa are very variable in 
character; they may or may not extend inwards as far as 
the central column, but they usually show some tendency 
towards dissociation from the epitheea with consequent 
development of large peripheral dissepiments (fig. 13). 

The two types, described above, are linked by inter¬ 
mediate variations, in which the characters described under 
one or the other are combined. Moreover, sections repre¬ 
senting both types may be obtained from the same corallite, 
and in such cases the Koninckophylloid section may occur 
earlier or later than the Dibunophylloid. 

Longitudinal Section . (PI. V. figs. 6 & 7.) 

As we have already shown, the central column is never 
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cloarlv differentiated from the medial area, but the tabelhe 
are more strongly inclined and more numerous at the 
centre of the corallite than elsewhere. 

In those corallites showing a Dibunopln/thnn type of 
transverse section, the medial plate is persistent, and the 
tahelhe arc strongly inclined and tend in some cases towards 
forming a central column (fig. 7). But in those displaying 
cross-sections of the KuninekophyUum type, the characters 
displayed are those often seen m longitudinal sections of 
Kumnekuphyltum —namely, an impersistent medial plate and 
almost horizontal tahelhe (fig. 6). 

The extrathecal zone is in all cases a narrow one. 

Remarks upon th*> Ontogeny and Phytogeny 
of Conn cilia. 

For further notes on the development of Corwema rugosa, 
see Quart. Jonrn. (Icol. Soc. (1916) vol. lxxi. for 1915, 
pp. 267-8, pi. xxi. figs. 3, 7-11, and for the ontogeny of 
Lonsdaleia , to which reference is made in the following 
remarks, op. cit . pp. 280-5, pi. xvii. figs. 5-24. In the 
paper quoted the development of the central column is 
described in some detail, and theiefore need not be discussed 
here. 

Corwema rugosa. The corallites bud from the margin of 
the parent calice, singly or several at a time, and develop 
at the side of the parent eorallite without detriment to it, 
thus conforming to the more usual form of gemmation 
among the Rugose Corals. Marked rejuvenescence fre¬ 
quently synchronizes with gemmation, and consequently 
tlie young corallites rise from ledges on the side of the 
old one. (Q. J. G. S. vol. lxxi. pi. xxi. fig. 3.) 

The developmental phases of the eorallite can conveniently 
be divided into three stages—the “ hystero-brephic ” stage 
(corresponding in part, but not entirely, to the “ brepliie " 
or “nepionic” stage in a simple coral, which is omitted 
altogether by the hystero-corallites in some genera), the 
‘‘hysfcero-neanic,” and the “ hystero-ephebic.” 

The Hystero-brephic Stage. The eorallite begins as a ring 
of epitlieca aud a fringe of short septa ; next, ati axial 
or long counter-septum is developed, which completely or 
almost completely bisects the area within this ring; then 
certain of the other septa grow inwards beyond the rest, 
and reach the centre of the eorallite. The central column 
develops round the middle part of the axial septum and the 
axial ends of these. G. J, G. S. vol. lxxi. pi. xxi. fig. 7 
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shows several corallites at the earliest phase of this stage, 
and still embedded in the tissue of the parent; fig. 8, same 
plate, is a corallite at a later phase of the stage. 

The Hystero-neamc Stage. This stage begins with the 
formation of the central column, which at first is indefinite 
and variable, and appears in transverse flection as a loosely 
constructed mesh enclosing the axial ends of the septa. 
The minor septa and dissepiments both make their appear¬ 
ance at an early phase of the stage, and the medial plate, 
although present from the beginning, is at first usually 
flexed and quite inconspicuous, (ti. *J.G. S. vol. lxxi. pi. xxi. 
fig. 9 earliest phase, fig. 10 middle phase, and fig. 11 late 
phase.) 

The Hystero-ephebic Stage. The corallites most character¬ 
istic of the species possess the following characters :—The 
central column is well defined, and the medial plate is straight 
and stout, but not excessively thickened ; the major septa 
reach the central column, and some enter it, but the septa 
and septal lamellae are for the most part distinct; the minor 
septa even at this stage are little developed ; and the 
dissepimental zone attains its maximum width. (PI. Y. 
figs. 2 & 3.) 

Corwenia vaga . Gemmation as in C. rugosa ? The coral¬ 
lites develop along precisely the same lines as the genotype, 
but the hystero-hrephie stage is more prolongid and its 
subsequent devi lopment is less regular. 

Roth species of Corwenia closely agree with those of 
Lonsdateia in their hystero-hrephie stage, and differ from 
Jhbunophyllnm in its earliest stage. But one must bear 
in mind the fact that in Corwenia , as in Lonsdaleia , we are 
considering the development of hystero-eorallites (the pro¬ 
duct of gemmation), and not, as in the case of Dibuno- 
phyllum, a proto-corallite (the direct development from 
an embryo). (In the brephic stage in DibunophyUum , the 
septa then present meet at the centre of the coral, and 
at the commencement of the ncanic stage separate, leaving 
the axial septum to develop into the medial plate and the 
counter and cardinal septa.) 

In the hystero-neanic and hystero-ephebic stages, C. rv- 
gosa is identical in its structure with the less specialized forms 
of DibunophyUum , hut the cora’lites never attain to the same 
degree of specialization as do the more highly developed forms 
of that simple genus. In these the corallite, often markedly 
turbinate, may attain a diameter of 5 centimetres or more, 
develop a wide extrathecal zone and correspondingly long 
minor septa, and the major septa end axially before they 
reach the central column. 
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In our opinion, Cor went a rug os a is derived directly from 
tlic simple genus Dibunophyllum, presumably from the 
earlier and unspccializcd 1) 1 forms ; but we consider that 
its development into a highly compound coral justifies 
generic recognition. 

Although Corwenia vaya may be closely related to 
C. ruyosa, and therefore to Dibunophyllum , it may, on the 
other hand, have developed from some other, yet cognate, 
coral ; should this be the ease, Corwenia is a polyphyletic 
genus. 

Notes upon a Coral , gen. ct sp. n., in the British Museum . 

(R. 22,380.) (PI. VI. figs. 1, 2.) 

The form here briefly described resembles Corwenia 
ruyosa in being a compound coral and in having a central 
column of the same general structure, but differs markedly 
from that species in most other respects. The specimen is 
in the form of a water-worn pebble of fine compact lime¬ 
stone ; the coral itself is of a creamy-white colour, but the 
matrix is of a deep red. Nothing is known of the speci¬ 
men's history beyond the fact that it is an early acquisition. 
The old label attached to it states that it is from Bristol, 
but lithologically it is so unlike any roek-type known from 
that area that we have no hesitation in suggesting that the 
locality is wrongly stated. Moreover, since the specimen 
is a rounded pebble, the fossil was certainly not in situ 
wherever it may have been found. Under these circum¬ 
stances, it is not desirable to give a name to the species. 
The coral is described with the species of Corwenia as an 
instance of homceomorphy and in order at the same time 
to give publicity to the form, since this may lead to its 
identification with some specimen of known locality and 
horizon. 

External Characters . The corallum is phaceloid and the 
corallites are cylindrical, erect, and free; but are closely set 
and are joined at irregular intervals by radiciform exten¬ 
sions of their clissepimental tissue. The average diameter 
of the corallite is 4 nan., the character of the calice is not 
known. 

Internal Structures . The central column forms nearly one- 
third of the corallite, the medial or tabular zone is extremely 
narrow, only about one-sixth of the radius, w'liile ‘ the 
diasepimentul zone is wide, occupying about one-half the 
radius. 

The central column is strongly developed and is very 
compact in structure; the tubellee are numerous and regular 
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—there being about six in a millimetre; the medial plate 
completely bisects the central column ; and the septal 
lamellae are about equal in number to the major septa. 

The tabulae are much more widely spaced thau are the 
tabellae of the central column—two or three only to the 
millimetre}—and are very irregular in their distances apart 
and in their inclination. 

The dissepiments are large for the size of the corallite, 
appear unusually straight in longitudinal section, and are 
highly inclined, except where the extratlieeal tissue is 
produced into horizontal connecting outgrowths, where 
they bend into a horizontal position. (See PL VI. fig. 2.) 

There are about twenty septa in each cycle. The major 
septa extend almost, though not quite, to the central column, 
and either end abruptly or become suddenly and extremely 
attenuated at a short distance from it. The minor septa are 
only one-third the length of the major. All septa are very 
stout at the periphery of the corallite, and between them, 
and almost extending the entire length of the minor septa, 
is a deposit of stereoplasm, which welds their basal parts 
iuto a solid outer wall. (This is well shown in PI. VI. 
figs. 1 & 2.) 

The structures which call for attention are :—the large 
central column, which, it should be noted, occupies almost 
the whole of the intrathecal region ; the rather unusual 
type of dissepiments ; the deposition of stereoplasm at the 
periphery of the corallite ; and the union of the corallites 
in the manner described. It may be remarked that the 
development of a central column is characteristic of, but 
not peculiar to, corals of Visean age, while the establishment 
of radiciform connections between neighbouring corallites 
is a feature particularly common among corals of Dcvouian 
age in North America, and deposition of stereoplasm between 
the septa is frequent among Silurian genera. 

EXPLANATION OF THE PLATES. 

Plate V. 

All figures except 1 and 8 b are magnified 1*5 diameters. 

The letter It. followed by a number is the register-number of a specimen 
in the British Museum. 

Figs* 1-5. Corwenia rugosa (M‘Coy). 

Fig. 1. Group of corallites, D2, shores of Menai Straits, Vaynol Park, 
S.W. of Menai Bridge, Carnarvonshire. It. 22,131 (l). 
Collected by l>r. Edward Greenly. 

Fig . 2. Transverse section. Topotype, Upper Grey Limestone, D2, 
Hafod-y-Calch, Corwon,'Merionethshire. R. 15,400. Col¬ 
lected by the late Dr. Arthur Vaughan. 
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Fig. 8 a. Transverse section, x 3 5. It. 22,133. 

Fig. 8 b. Same section. Natural size. 

Fig. 3 is from the same place as fig. 1 (D 2, Vavnol Park, 
Carnarvonshire, collected oy Dr. Edward Greenly). They 
both represent the small variety — u the Lithostrotion type ”— 
characteristic of the Bangor district. 

Fig . 4. Longitudinal section, x l’G. Upper Grey Limestone, D 2, 
Ilafod-j-Oalch, Oorwen, Merionethshire. R. 25,011. Col¬ 
lected by Mr. II. P. Lewis. 

Fig . 6 . Longitudinal section, x 16. The same horizon and locality 
as tig. 4, also contributed by Mr. Lewis. 

Fig. 4 illustrates longitudinal section typical of the species 
having a strongly defined central column; fig. 6 is that of 
a corailite in which the central column is not so well 
developed. 

Figs. 3-15. Convema vaga y sp. n. Paratypes. Clitheroe Limestono, 
Withgill Knoll, Y fe 2, Withgill. Yorkshire, 2 miles S. by VV. 
of Clitheroe, Lancashiie. Collected by the Rev. George 
Wadding ton, S.J. All figures 1*5 times natural size. 

Fig. 6. Longitudinal section, K. 25,012. 

Fig. 7. „ „ K. 26,013. 

Figs. 8, 9, 10. Transverse sections, the “ Dibunophyllum ” type. 
R. 25,014, R. 25,015, and R. 25,016. 

Figs. 11, 12, 13. Transverse sections, the “ Koninckuphyllum'' type. 
R. 25,017,11. 25,018, and R. 25,019. 

Figs. 14, 15. Transverse suctions, at the hystero-brephic and neanic 
stages respectively. R. 25,020 and 11. 25,021. 

Plate VI. 

A Coral, gen. ot sp. n., in British Museum (R. 22380), in a pebble said to 
have come from the Carboniferous of Bristol. Both figures magni¬ 
fied 4 diameters. 

Fig. 1. Transverse section. 

Fig. 2. Longitudinal section. 


XIX.— Notes on the Cephalopoda. —No. 1. Descriptions of 
Two new Species of Octopus from Southern India and 
Ceylon * By (J. C. Robson, M.A. 

(Published by permission of the Trustees of the British Museum.) 

On a recent visit to Ceylon Mr. R. Winckworth made an 
examination of the collection of Cephalopoda in the Colombo 
Museum, and his list of the species in that collection is now 
in the press (‘ Colombo Journal of Science ’)• In this series 
of specimens he found two octopods which he was unable to 
identify. On his return to England he handed them over to 
me for examination and a report. The result of this study 
is now given. 





161 


On Two new Species of Octopus. 

The forms herein described were not allotted new specific 
status without considerable hesitation. The descriptions of 
Octopoda, especially of the Indo-Pacific forms, are in a 
very unsatisfactory condition, many being incomplete and 
founded upon the most unreliable characters. It cannot he 
said, however, that any form hitherto described may be con¬ 
fused with the species described below, though the peculiar 
relation between 0, winckworthi and Vtfrany’s O. alderi 
(=0. macropus juv., fide Naef, 1923) is fully set forth 
below. * 

I hope to prepare in due course a more satisfactory classifi¬ 
cation of the Octopodidm than is at present available, and to 
employ therein some of the characters— e . g, f pallial locking- 
apparatus, radula, gills, closure of the mantle-aperture, &c.— 
which have been neglected in the past. Some of these 
characters have been shown by recent investigation to be of 
considerable bionomic importance. 

It may be pointed out that 0. winckworthi , one of the 
species now described, is apparently a surface-swimmer. 
O. taprobanensis, however, is structurally the more interesting 
form ; the long cuttle-like mantle and very efficient adhesive 
apparatus suggest that it is a rapid and agile swimmer. 

The thanks of both Mr. Winekwortli and myself are due 
to Dr. Biij, Director of the Madras Fisheries, ana Dr. Pearson, 
Director of the Ceylon Fisheries, from whom these specimens 
were received. 

The specimens have been presented by Mr. Winekwortli to 
the Zoological Department of the British Museum, and I must 
take this opportunity of thanking Mr. Winekwortli for his 
assistance in this study. 

Octopus winckworthi , Bp. n. 

One specimen ( S ) from Tuticorin, the exact locality 
unknown, but probably from pearl-oyster beds (about 
8 fathoms) or chank-beds (about 11 fathoms). 

External Appearance (tig. 1).—The animal is remarkably 
slender, the breadth of the visceral sac being half the length. 
The visceral sac is oblong and the sides are parallel, the 
apical extremity being gently rounded off. The arms are 
about one and a half times as long as the body (apex of 
visceml sac to the eye), and are therefore very short. The 
skin is smooth and soft, though under the microscope it is 
seen to be covered with very weak wrinkles and exciescences, 
which may be partly the effects of preseivation. The mantle* 
aperture is moderate in width, extending two-thirds of the 
Ann 4 <6 Mag . N. Hist . Ser. 9. VoU xvii. 11 
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way from tbe funnel to the eye. The funnel is short and 
is very much involved in the tissues of the head. The 
e\ es are small and project very slightly from the tides of the 
head. 

The colour is in general a dull purple on the dorsal surface, 
which is due to the presence of very numerous bluish-black 


Fig. 3. 

* 



Octopus winckworthi, sp. n. Pallia! cavity, x 2*75. 


and brown chrormitophores. Over this is found a number of 
large irregular blotches and streaks of a deeper colour, which 
give the impression of a weak marbling. On the ventral 
surface the colour is lighter, owing to the greater diffusion of 
the chroinatophores. 
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Dimensions . 


Total length . 


mm. 

03 

Visceral sac, breadth. 


17 

„ „ length . 


35 

Head, breadth. 


17 

Mantle-aperture. 


14 


U. 

L. 


mm. 

mm. 

Arms : length, 1st pair ... 

... 43 

43 

2nd pair . .. 

.. . 43 

43 

3rd pair . . . 

... m 

50 

4th pair ... 

... 44 

44 

Umbrella: depth between arms 1 — 1 . . 

mm. 

13 


1—2 .. 

15 


2—3 .. 

l«-5 


3—4 .. 

15 


4—4 .. 

15 


The arms arc gently tapered and exhibit, e. g. y on 
pair some sixty-two to sixty-four suckers of norma! 
ance. The hectocotylus (fig. 2) has the appearance 
incompletely developed, as the extremity is not diffe 
though the calamus is well developed. I an 
however, that the lack of differentiation at the extremity is 
necessarily a juvenile character. 

On opening the mantle-cavity (fig. 3) one is at once struck 
by the extremely efficient adhesive mechanism. Tiie apparatus 
is situated very low down in the mantle-cavity, far lower than 
is usually the case. The ridges of the cephalic component 
are very strong and remaikably prominent. They fit into 
deep aud well-marked cavities on the inner surface of the 
mantle. The inner aperture of the funnel is very deeply 
situated. 

The gills (fig. 4) consist of nine filaments in each demi- 
branch (eighteen in each gill). It is a remarkable fact that, 
although this is a shallow-water form, the inner demi brunch 
shows signs of marked reduction in the length of the indi¬ 
vidual filaments. The last tlireo filaments are considerably 
under half the length of the lilauieut-iachis. The inner 
demibranch is, of course, always somewhat smaller than the 
outer (e. g. s in Octopus vulgaris ), but in the present case one 
is reminded of the condition found in certain deep-sea forms 
(Rpbson, Proc. Zool. Soc., in the press). 

The funnel-organ (fig. 5) is of the Scceurgus- type, while 
the outer limb of each half is smaller than the inner. 

11 * 
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Fig. 4. 



Octopus winchioorthi , sp. n. Gill (inner demibranch). x 6. 


Fig. 6. 



Octopus wmckworW, sp. n. Funnel-organ (left half). X 13. 
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The radula (fig. 6) is not remarkable in any way except 
for the ndmedian position of the mesocone on the second 
lateral tooth. The rhachidian tooth is of the type designated 
by me (1925, p. 105) as A 8 —that is to say, the cusp-seriation 
is regular, not alternating, and the outward migration of the 
eetocone occupies four teeth, as in O. alderi } granulatus , &<\ 
There is no entocone on the second lateral. The marginal 
plates are long and cone-shaped. 


Fig. 6. 



The type of this species is deposited in the Zoological 
Department, British Museum (Natural History). 

Octopus taprobanensis , sp. n. 

Octopus sp. (near O. alder i), Wrnck worth, Colombo Journal of Science, 
1925 (in the press). 

Mr. R, Winckworth ( l . c.) has given a full account of the 
external features of this species. He failed to identify it with 
any known form, but ne noted the general resemblance 
to 0. aldert\ Ydrany, a Mediterranean form described in 
some detail by Jatta (1896, p. 228). Upon closer study, 
however, there emerge certain marked differences which 
serve to distinguish these forms, though there can be no doubt 
that there is a close superficial resemblance. The following 
notes may be added to Mr. Winckworth’e description :— 

1. The oral suckers (fig. 7) exhibit an uncommon arrange* 
xnent. The first suckers, which are the smallest, form a ling 
closely encompassing the lips ; they are separated by a wide 
space from the second suckers, which are twice as large* as 
the first. This wide separation of the first suckers and their 
concentration round the lips is very unusual, and might at 
first seem to be a result of the downward contraction of the 
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arms. Comparison with other specimens which have con¬ 
tracted in this condition shows, however, that this is not the 
cnse. 

2. The funnel-organ is W-shaped and the four limbs are 
very narrow. 

3. Within the mantle-cavity there is a very marked trans¬ 
verse fold of the mantle-integument which is evidently part 
of the mechanism of adhesion. The cephalic part of the 
apparatus is, however, very weak. The ridge in question is 
far better developed than in any form which I have examined. 
In a form like 0. wincJcworthi , in which adhesion is very 
effective, the pallial component is merely a cavity excavated 


Fig. 7. 


(o\ •/ 0 h-.:-y 

4 V ® 


**•« 

<*>© 

& 





r © 

® 4. ® ® 

Octopus taprobanensis, sp. n. Oral suckers. 


in the mantle-tissues, not a deep fold as in the present case. 
A similar fold is seen in Jatta's figure of “ 0, alderi'* (189(>, 
pi. vii. fig. 23), which emphasizes the resemblance between 
these forms. 

4. The gill carries ten filaments in each demikranch. 

Octopus alderi , V6rany, to which this species bears con¬ 
siderable resemblance, is considered by Naef (1923, p. 706) 
to be a juvenile stage of 0. macropus . The present species 
differs from it in the following particulars(1) The umbrella 
is larger; (2) the disposition of the admedian suckers is 
peculiar and unlike the arrangement found in “ 0. alderi ” 
and macropus ; (3) the eyes are smaller (as compared, e . g. } 
with those in Jatta’a figure 22, plate xx.); (4) the funnel- 
organ is markedly different; (5) this specimen being only a 


167 
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little larger than tlie specimen described by .Tatta (17 mm. in 
mantle-length as compared with 15 mm.), the arms are rela¬ 
tively much longer (maximum of 41 min., as compared with 
27*5 mm. in the case of alderi) ; (6) in 0. alderi the order of 
the arms (not always a satisfactory character) is 2.1.3.4, 
while in (). taprohanensis it is 1 . 2.3.4. More important to 
observe is the fact that the size-dififerenees in the arms are 
very marked in 0. taprohanensis (first arms, 39 and 41 mm.; 
fourth arms, 18 and 21 mm.), while in 0. alderi the disparity 
is very slight (27*5 mm.; 20 turn.), 
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XX .—Two new Species of Dytiseidse. 

By A. Zimmermann, Munich. 

1. Macroporus iristis , sp. n. 

Long. 5*3, lat. 3 mm. Broadly ovate, the point of greatest 
width in the middle, equally narrowed before and behind. 
Brownish black, finely pubescent. Clypeus rufous, sides of 
prothorax and of the elytra scarcely dilute. Surface with 
a distinct micropunctuation, only moderately shining, 
almost dull. Hind legs piceous, anterior and middle legs 
rufous. Head impressed on each side, very finely and 
sparsely punctate, the punctures being a little stronger on 
the front. Prothorax distinctly margined at sides; the 
punctuation is rather close and strong, being a little more 
sparse in a transverse area in the middle. Elytra shortly 
Binuated before the apex, coarsely, very closely and evenly 
punctate, but the punctures becoming obsolete near the apex. 
The punctuation of the metasternum, coxse, abdomen, and 
epipleurse is also coarse, but not quite so close as on the 
elytra. 

Fiji Is.: Lautoka (R. Veitch). 

Described from a single specimen; the type is in the 
collection of the British Museum, London. 

2. Iiyphydi'us flaviceps , sp. n. 

Long. 3-3*25, lat. 2-2*25 mm. Very broadly ovate, 
almost round, convex. Body beneath rufous or reddish 
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brown, above black. Legs, antennae, and epiplenrae flavo- 
testaceous; head ferruginous, sometimes infuscate iu the 
middle ; the aides of the prothorax pale; two distinct fasciae 
and a tew spots on the elytra yellowish. The anterior 
fascia is irregular and undulated, broad at the sides, and 
reaching the shoulder, where it encloses a black spot, 
and becomes narrower towards the suture, which it does not 
touch. The posterior fascia is a little behind the middle, 
small, undulated; the two spots before the tip are generally 
connected with the posterior fascia by a submarginal vitta. 

The punctuation of the head is fine and dense, of the pro¬ 
thorax stronger, but sparser at the sides than on the disc; 
on the elytra coarse, dense, generally evenly distributed, 
but more feeble at the base and almost entirely obsolete in 
a small area on the shoulder. 

Clypeus finely but distinctly margined, head with a flat 
depression on each side. 

<J larger, shining, without alutaceous sculpture, the pro- 
and mesotarsi scarcely incrassate. 

$ with only the bead shining, the thorax and elytra 
distinctly alutaceous and therefore opaque. 

The new species is nearly related to H . assinicus , Reg.; 
but the pale head, the distinct broad fasciae of the elytra, 
and the dull upper surface of the $ easily distinguish it 
from the latter. 

Sierra Leone: Njala (E. Hargreaves ). 

Types in the British Museum, London; co-types in the 
author’s collection. 


XXI .—The Family Franklinothripid®, nov ., with Description 
of a new Type of Thysanopteron . By Richard S. Bag- 
nall, 'F.R.S.E., F.L.S. 

We have up to now recognized one family, JEolothripidcc, 
with three subfamilies (Orothripin®, jEolothripinse, and 
Melanothripinae, mihi f) of the tribe -dSolothripoidea. 
These divisions are, however, so strongly characterized in 
comparison with other recognized families of the Thy- 
sanoptera as to merit full family rank. 

t Bagnall, 1012, Trans. 2nd Ent. Congress, Oxford, pp, 894-807; 
1918, Jouro. Econ. BioL viii. pp. 186-168. 
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the Family Franklinothripidre. 

Of these the family Melanothripidse is at once separated 
by its palpi and by the nature and structure of the 
antennte and the antennal ^ensoria, approximating the 
Heterothripoidea as regards the antepnre and the Hetero- 
thripoidea and Thripoidea in the maxillary and labial 
palpi. 

The Orothripidse and JEolothripidse more closely approach 
each other than either of them approach the Melano- 
thripidae. Iudeed, in diagnosing the genus Archaolothrips + 
from Australia, I show that the antennae and antennal 
sensoria of these two divisions are closely related, and 
that the iEolothripid® have almost certainly been derived 
from the Orothripidae by the completed fusion of the 
numerous joints of the maxillary palpi to form the long 
second joint seen in the JEolothripidw proper. 

In examining some West African material, recently sub¬ 
mitted by the Imperial Bureau of Eutomology, I detected 
a large Terebrantian representing a new and curious type. 
On first examination I assigned it to the Thripoidea in or 
near Corynothrips^ but a closer study of the mouth-parts 
showed that it came into the AEolothripoidea, and in its 
antennal and wing structure near Franklinothrips . 

A study of the antennae and of the wings of Franklinothrips 
in the light of this discovery demonstrates the necessity of 
removiug the genus from the true iEolothripidse, and I 
have therefore characterized the new family Frariklino- 
thripidee herein. The wings do not conform with those of 
other families of the ^Eolothripoidea, but rather approxi¬ 
mate those of succeeding major groups ; the antennae are 
peculiar to the family ; the palpi (and the form of abdomen 
and ovipositor in the genus Franklinothrips) are JSolothripid, 
but the abdomen and gonapophyses in the new genus 
are puzzling, and further material is necessary before the 
latter can be studied. 

We now admit the following families of the JSolothri- 
poidea J :— 

Orothhipid/e, mihi.—Genera Stomatothrips , Hood ; Oro- 
thrips 1 Moulton ; and Desmothrips , Hood. 
jEoLOTHKiPiDiS '(Hal.), mihi.—Genera Aiolothrips , Hal.; 
Archaolothrips , Bagn. ; Hhipidothrips } Uz.; and 
*lihipidothripoideSj Bagn. 


t Bagnall, 1924, Ann. & Mag. Nat. Ilist. ser. 9, vol. xiv. p. 627. 

X An asterisk denotes genera of which the known species are fossil. 
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FnANKUNOTHRiPiDi®, mihi.—Genera Franklinothrips , Back, 
and Corynothripoides , Bagn. 

Melanothhipidas, mihi.—Genera Melanothrips , Hal.; Cram - 
thrips , Bagn.; * ttocranothrips , Bagni ned.; Ankot/trips, 
Crawf.; * Opadothrips y Priesner ; and * Archankothrips, 
Pries tier. 

The status and position of the genera *Palaofhrips , 
Seudder, and * Calothrips is uncertain. 

The discovery of both sexes of Milothrips megalops , 
Trybom, fixes the species as a true Franklinothrips , and 
a table of the known species is published herein. 

Family Franklinothripid®, mihi. 

Head otherwise than in the ifiolothripidie; anterior 
ocellus smaller than the posterior pair or absent. Antennas 
very long and slender, joint 3 at least teu times as long 
as broad, alone as long as the head, and 3 and 4 without 
the elongated sense-areas seen in the iEolothripidie and 
Orothripidai. Legs long and slender, fore-tarsal hook 
vestigial. Maxillary palpi geniculate, 3-segmented ; labial 
palpi, 3- (?4-) segmented. Wings slender, narrower in basal 
fourth than across base, and slightly widening in distal 
fourth. Fore wing with upper and lower veins weak, and 
cross-veins absent; costa fringed. 

Abdomen wasp-like or elongated and linear. 

GeilU8 CORYNOTIIIIIPOIDES, nov. 

.—Form long and slender; legs long and slender, as in 
Franklinothrips . 

Head about as long to a line above eyes as broad, but 
conically produced beyond eyes for about as long as the 
breadth separating the eyes distally. Eyes moderately 
finely facetted dorsally, but ventrally considerably produced 
posteriorly and with larger and unequal facets. Antennae 
nearly three times the total length of head. Wings 
narrow, broader at base than acioss the basal fourth; fore 
wing with longitudinal veins approximating close to the 
anterior and posterior margins respectively; cross-veins 
absent; surface microscopically and sparingly setose; costal 
fringe well developed. 

Abdomen elongated and linear with the last two segments 
apparently not modified as in other iEolothripoidea, and the 
ovipositor less developed and curved. 

Type. Corynothripoides marginipennis , mihi. 
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Corynothripoides marginipennis , sp. n. 

? .—Length about 3*0 ram. 

Colour dark grev-brown to black-brown, including legs 
and basal antennal joints ; abdominal segments 1-7 
somewhat lighter. Antennal joints 3 and 4 pale yellow, 
3 with stem, a narrow ring at base and extreme tip grey- 
brown, and 4 at base and extreme tip also grey-brown ; 



Corynothripoides marginipennis , gen. et sp. n. 

Head, pronotum, and first three antennal segments, 
a, ventral extension of eye; h } maxillary palpus; c, fore coxa. 

segments 5-9 dark grey-brown. Lengths of antennal joints 
8-9 approximately :— 

335 :186 :100 :83 :80 : 58: 21 microns. 

Third joint as long as head, and about 18 times as long as 
broad. 

Fore wing narrow, about 14 times as long as broad near 
middle, but slightly broader in distal fourth; scale and a 
band along posterior margin, including lower longitudinal 
vein, grey-brown, which is continued round the tip and 



172 Mr. R. S. Bagnall on 

along the anterior margin (including the fore vein) to about 
middle of wing. 

Type. British Museum. 

Hab. Sierra Leone, Taninahun, 6. ii. 25 (S. Har¬ 
greaves), 1 ? , I.B.E., Lg. 190. 


Genus Franklinothrips, Back. 

Franklinothrips , Rack, 1912, Eat. News, xxiii. (Feb.). 

Mitothrips , Trybom, 1912, Ent. Tidskr. xxxiii. 

I have already pointed out (Journ. Kcon. Biol., Sept. 1913, 
viii. p. 157) that, in describing the genus Mitothrips , Trybom 
himself regarded his species (described from the ) as 
congeneric with the then recently described Nearctic species 
vespiformis , longiceps , and nasturtii , and that before Try bom's 
paper was published Back had diagnosed the genus Frank - 
linothrips with vespiformis as the type. Hood has shown 
that longiceps and nasturtii are not congeneric, so that the 
genus only includes three species. Two of these are Nearctic 
of which females only are knowu, whilst the third is African 
and until now only known from the , the discovery of 
the other sex described hereafter definitely fixing the genus 
of the species. 

The following is a table based on characters of the 
female sex:— 


1. Abdomen with segments 1-8 and 10 pale. 

Species Nearctic . 

Abdomen with segments 1-4 and 9-10 
yellow. Antennae with segments 1-4 

E ftle yellow with apex of 4 brown j 
about 13 times as broad near apex; 
6-9 together 1*1 times as long as .3, 
and 8 about 27 times as long as 6. 
Fore wings as in tenuioornis. The 

species African. 

2. Antennae less slender, segments 1-8 clear 
pale yellow; 3 about J1 times as long 
as broad near apex; 6-9 together about 
1*3 times as long as 3, and 3 about 2*6 
times as long as 6. Fore wing near 
apex with a rather poorly-defined spot 
which does not attain the ring-vein .. 
Antennas more slender, segments 1-4 clear 
pale yellow; 3 about 18 times as long 
as broad near apex; 6-9 together about 
equal to that of 8, and 3 about 87 times 
as long as 6. Fore wing near apex 
with a large distinct white area entirely 
occupying the space between the two 
portions of the nug-vein .. 


2 . 


F. megalops (Trybom). 


F. vespiformis (Crawford). 


F, tenuioornis , Hood. 
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Franklinothript tenuicornis, Hood. 

Frahlinothripe tenuicornis, Hood, 1815 (Apl.), Ent. Newt, p. 164, fipr. 

Mitothrips petulant, Bagnall, 1916 (Sept.), Journ. Linn. Soc., Zool, 
xxxii. p. 496, pi. xlviii. tigs. 1-5, pi. xlix. tigs. 1, 2. 

The above synonymy does not appear to have been 
noted. Although my paper containing the description of 
M. petulans was prepared prior to July 1914, and presented 
in November 1914, publication was not secured until late 
in 1915 on account of war-conditions. 

Franlclinothrips megalops (Tryb.). 

Mitothripi meyalopt, Try bom, Ent. Tidakr. 1912, xxxiii. pi. ii. p. 147. 

I have recently received 4 ? ? , and 1 cf of an iEolo- 
thripid (8.1.) from Natal; the <$ is obviously Mitothrips 
megalops of Try bom, and I have little hesitation in referring 
the ? ? to the same species, the sexes being strongly 
dimorphic. This material shows that Mitothrips is a true 
Franklinothrips, and 1 have little doubt that when the (J $ 
of vespiformis and tenuicornis are discovered they will 
exhibit the same characteristics in the structure of head, 
pro thorax, and antennae as does the £ megalops . 

¥ .—This species comes nearest to tenuicornis in tl e 
coloration of anteunse and wings. The antennae have 
the joints 1-3 wholly pale yellow, and 4 darkening to a 
deep brown in the distal third or thereabouts. The femora 
are yellowish shading to brown, and lighter than the tibiae. 
The abdomen has the first four segments (comprising the 
wasp-like waist) of a light golden-yellow, and the two 
apical segments of a somewhat deeper yellow; segment 1 
laterally and 2 laterally and anteriorly are lightly touched 
with grey-brown, whilst a transverse band of dark blackish 
brawn emphasises the junctures 2 and 3, and 3 and 4, 
respectively; segments 5-7 are of a deep blackish brown, 
and 8 not quite so dark. Bristles of segments 9 and 10 
pale. 

The head and prothorax are broader than in tenuicornis 
or vespiformi8 , and the lengths of the antennal joints 3-8 are 
approximately as follows :— 

307 :160 :112:83 : 62 : 60:18*5 microns. 

Hah . S. Africa, Mossel Bay, Cape Province, April 1921 
(Brit. Mus. 1921-210). 
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XXII.— The Generic Position of certain African Murid®, 
hitherto referred to iEthomys and Praomys. By Old¬ 
field Thomas. 

In a paper recently published on the Shortridge mammals 
from 8.W. Africa*, mention is made of three Murid® 
under the names of Praomys namaquensis , P. colfinus, and 
P. monticularis ; but occasion has now arisen to re-examine 
these species and to test their reference to the genus 
Praomys , and at the same time to make a similar inquiry 
as to certain other African Murid®. 

Firstly, as to the position of u Praomys” namaquensis . 
1 find that, in spite of its comparatively small size and 
slender build, it is essentially a member of the genus 
AEthomys, having all the skull and tooth characters which 
are shown in the synopsis below as belonging to that genus. 
The number and position of the roots of the first molar are 
especially to be noted, there being, as in a large number 
of widely different forms (e. g., Taterona ), two main roots, 
anterior and posterior, a middle-sized internal, and a small 
external median root, four in all, in contrast to the condi¬ 
tion in Praomys , where the last-mentioned root is absent, 
so that there are only three altogether. 

1 may note that this reference to AEthornys is correctly 
given in a manuscript list of African Murid®, left by our 
lamented friend Capt. P. S. Kershaw, whose untimely 
death has deprived us of one from whom we had hoped to 
obtain much valuable scientific work. 

Next, the remarkable species 44 Dasymys” longicaudatus, 
Tullberg, of the Congo area, re-named Mus sebasltanus by 
De Winton, may be considered. Here we have the peculiar 
fur, scaly naked tail, and various skull-characters (indicated 
in the synopsis) of so distinctive a nature as evidently to 
demand special generic recognition. The roots of m l are 
five in number, there being two small internal roots and 
a small median external one, besides the two main anterior 
and posterior roots. 

The genus may be named Stochomys from the Greek for 
a target or shooting-mark, carrying out Mr. de Winton's 
idea of likeniug the bristle-hairs to arrows shot into the 
animal. 

With regard to the small short-limbed “ Praomys ” 
collinus and monticularis, inhabitants of the peculiar area 
of S.W. Africa, Capt. Shortridge has drawn my attention 
* P. Z. S. 1926, pp. 237-8. 
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to the difference in habits and agility of these little mice in 
contrast with those o£ " Praomys ” namaquensis . He say# : 
“ I must tell you of one thing from which I differ, namely, 
those small rock short-legged mice being grouped with 
4 Praomys* During life they arc quite ‘ leggada-like ’ in 
shape, and not active, while Praomys namaquensis is one of 
the most active things 1 know, and in a room can jump 
almost to the ceiling.” 

On studying the essential characters of these animals, his 
observations are fully confirmed. For not only are these 
species gcnerically distinct from JEthorny8 and true Praomys , 
but they prove to have certain peculiar structural molar 
characters which altogether remove them from the Murime 
and affiliate them to the Dendromyime. 

Of these molar characters, Mr. lliuton has been good 
enough to contribute the following expert description :— 

“Cheek-teeth, as in other Dead ro my in®, characterized by 
the moderately large size of the median row of tubercles ; 
great size of the outer tubercles in upper, and of the inner 
tubercles in lower molars; and by the great reduction of 
the inner tubercles in upper, anil of the outer tubercles 
in lower teeth. Molar crowns low, with thick rounded 
tubercles, formed and alternating much as in Malacuthrix , 
not tall and compressed, with well-marked inclination 
(backwards in upper, forwards in lower molars), nor tending 
to form perfectly transverse lamia® as in Steutornys ; ci;own- 
structure much simp'er than in Ma/acothnx , reduced to 
about the same extent as in Steatumys ; tn 1 with its anterior 
lamina reduced, consisting chiefly of the median tubercle x* 9 
with which is fused a small vestige of the outer cusp 1, 
while on the inner side a microscopic basal cingulum seems 
to represent the last trace of x x ; second lamina composed 
of a large cusp 4, a smaller cusp y (or 4 protoconule'), 
which is connected anteriorly with x by a low ridge, and 
a still smaller cusp 6 (or ‘ protocone 9 ); of these three 
elements, 4 and 6 a*e opposed, while y is forwardly placed, 
blocking the valley between the first and second laminee ; 
third lamina with a large outer tubercle 5 and a greatly 
riduced inner tubercle 7, which is connected anteriorly with 
the inner and hinder termination of cusp 4 by a small 
median tubercle z (* metaconule ’), and posteriorly with 
the hinder end of cusp 5 by another ridge-like median 
tubercle z 1 ; the elements z, 7, and z l form a V ; m* exactly 
like m' minus the anterior lamina; m 8 greatly reduced, not 

* “ For th« cusp-uomenclature us<»d, see Barrett-llamilton and Hinton, 
llist. Brit. Miiunu. ii. pt. xvi. p. 499, pi. xxviii. (1914;.” 
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more than one-third size of m a , with indistinct traces of 
three tubercles, two anterior and one postero-interiml. 

u In lower molars outer tubercles represented only by a 
microscopic vestige of 6 in m u lying between the bases of 
cusps y and t ; apart from this vestige the crown ot the latter 
tooth is formed by six alternating tubercles, three internal 
(1,4, and 5) arid three external (y, r, and z 1 ) ; the cusp 
forms the anterior end of the tooth, but when the latter is 
quite unworn a small trace of cusp 3 is probably to be seen 
at the inner end of z l ; m u is almost exactly like rrii minus 
the anterior lamina, but cusp 1, the smallest of the three 
inner tubercles in is in this tooth still more reduced (z l ); 
m s is as reduced as its opponent.” 

The genus may be named Petromyscus , from the character 
of the country in which it occurs and the rock-haunting 
habits of its members. 

Then in trying to find the proper limits of Praomys , 
based on P. tullbergi , of Ashanti and the Gold Coast, 
I find that, on the one hand, Miller’s Mm defua differs in so 
many peculiarities as itself to deserve generic distinction; 
and on the other, that the little bush-mice of the Congo Forest 
also form a group which may be treated as a special genus. 
The characters of both are indicated in the following 
synopsis of the six genera I should now recognize among 
these African Muridse. 


1. Stochomys, gen. nov. 

Size comparatively large. Fur with elongated bristle- 
liairs intermixed. Tail very long, scaly, naked. Mainline 
1 — 2 = 6 . 

Cranial crests strongly developed, amphoral *, that is, 
with well-marked postorbital projecting angle. Palatal 
foramina not or scarcely longer than tooth-row. 

Molars laminate, their normal cuspidate character obso¬ 
lescent. M * with no antero-external cusplet. M l with 
five roots, an anterior and postero-external large, two small 
internal, and one small median external. 

* A large number of the genera of Murid© have their cranial ridges 
talcing a peculiar characteristic course, with a more or less well-mArked 
projecting postorbital angle. Such a course produces on the top of the 
skull a vase-shaped area, and on this account such ridges might be called 
amphoral, from the classical “amphora,” while the common crests, 
which evenly converge forwards, might be called cuneate, as the space 
between them is more or less wedge-shaped. Amphora! crests are 
shown P. Z. 8.1890, pi. xlv. iig. 7 c, and cuneate, pi. xliv. fig. 4 c. 
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Genotype : S. 1ongicaudatus(Vasymyslongicaudatus , Tullb.* ; 
Musscbustianus, de W int. f). Additional form: S. L it uncus, 
Thos. 

Range . West African Forest region. 

Readily distinguishable by the laminate molars, the 
five roots of ra 1 , the strongly developed amphoral ridges, 
and other characters. 

2. jFthomys, Thos. 

Size large or medium. Fur long, coarse, without 
specialized bristles. Feet not broadened. Tail long, scaly, 
fairly well-haired, but not pencilled. Mammae 1—2 = 6 or 
0—2 = 4. 

Skull strongly built, the crests well marked, not amphoral. 
Zygomatic plate much projected forward, its front edge with 
a tendency to being concave ; anteorbital foramina widely 
opeu above. Palatal foramina long, penetrating between 
the molars. Bullm generally large, often very large. 

Molars broadly shaped, strongly cuspidate. M l with 
four roots, of which the anterior, internal, and posterior are 
large and subequal, while a small one is preseut at the 
middle of the outer side; this arrangement is very common 
throughout the family. 

Genotype: sE. tnndei , Thos. Other species : kaiseri, norce , 
medicatus , thornasi, bocagei , walamba , chrysophitus, stun - 
narim f, namaquensis , and a number of subspecies. 

Range . Ethiopian region. 

ykkhomys contains the ordinary terrestrial rats of Africa. 
Its broad cuspidate molars and cuneate crests and open 
anteorbital foramina are quite characteristic. 

3. Dephomys, gen. nov. 

Size medium. Fur with some bristly hairs intermixed, 
less specialized than in Stochomys . Feet broad. Tail long, 
very thinly haired, not tufted. Mammse 0—2 = 4. 

Skull with large brain-case, the crests with a tendency to 
be amphoral. Zygomatic plate projected forward, though 
less than in JEthomys . Palatal foramina fairly long, but 
not penetrating between molars. Choanse widely open. 
Bullm small. 

Molars cuspidate, a distinct antero-external cusplet on 
m 1 and m*. M l with four roots, arranged as iu A&thomys* 

Genotype (and only species): D . defua(Mus defua , Mill.J). 

* N. Act. Upsal. (3) xvi., 44 Muriden aus liameran,” p. 30 (1893). 

t Ann. & Mag. Nat. Ilist. (0) xix. p. 463 (1897). 

X P. Wash. Ac. Sci. ii. p. 636 (1900). 

Ann . & Mag . A. Hist . jSer. 9. VoL xvii. 


12 
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Range . As yet only known from Liberia. 

A somewhat annectant form, with some of the characters 
of both Mthomys and Praomys; and a tendency to the 
amphoral ridges of Stochumys, which it also approaches by 
its bristle-mixed fur. 


4. Praomys, Thos. 

Size medium. Form slender. Fur soft, without longer 
bristles. Tail long, very finely-haired, not pencilled. Feet 
not broadened for climbing. Mammae 1—2 = 6. 

Skull slender, the rostrum long, the brain-case of normal 
proportions ; crests either absent or very slightly developed, 
cuneate. Zygomatic plate projected forward, its anterior 
edge straight or convex. Palatal foramina long, penetrating 
between molars. Bailee of average size. 

Molars narrow, rather elongate, ra a longer than broad. 
M l with only three roots, the small median external root of 
jEthomys absent. 

Genotype: P. tullbergi, Thos. Other species: morio 9 
jacksoni , viator , montie , and delectorum. 

Range . Forest-region of West and Central Africa. 

5. Hylomyscus, gen. nov. 

Size small. Form slender. Fur very soft, fine, and 
woolly, without specialized bristles. Tail long, with very 
fine scales, finely haired, the tip rather more hairy. Feet 
generally broadened for climbing. Mammas 1—2=6 or 
2—2=8. 

Skull with proportionally large brain-case and small 
muzzle. Crests not or but little developed, cuneate. 
Zygomatic plate not projected forward, scarcely visible 
from above. Palatal foramina usually not projecting 
between molars. Bullae small. 

Molars very small, their structure as in Praomys . M l 
without antero-external cusplet, with three roots only. 

Genotype: Hylomyscus <eta (Epimys asta > Thos.*). Other 
species : alleni y dtnnice, Stella , schoutedeni, and carillus . 

Range . West and Central African region. 

This genus contains the little bush-mice of the West 
African forest. It is, no doubt, nearly allied to Praomys , 
of which it would seem to be an arboreal modification. Its 
chief distinguishing marks are the abbreviated zygomatic 
plate, the large rounded brain-case, and the small modified 
* Ann. & Mag, Nat. Hist. (8) vii. p, 591 (1911). 
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feet. Moat of the species are very small, but schoutedeni 
and denniai are about equal to the species of Praomys . 

6. Petromyscus, gen. nov. 

Size very small. Fur soft and fine, without harsher piles. 
Tail comparatively short, little longer than the head and 
body ; rather coarsely scaly, and its hairs rather numerous, 
though not hiding the scales, some 8-4 scale-rings in length, 
not lengthening terminally. Feet short and delicately 
formed; pollex short, with a small nail; hallux with a 
sharp claw ; soles naked, the pads large and crowded closely 
together. Mammae 0—2=1 or 1—2 = 6. 

Skull low, smooth, and without ridges. Interorbital 
region broad. Zygomatic plate little projected forward. 
Palatal foramina of medium length, very narrow. Choanse 
narrow, the parapterygoid fossae broad. Bullae of average 
size. 

Incisors rather bevelled iu front, ungrooved. Molars 
quite different in structure from those of the previous Murine 
genera, and indicating membership of the Pendromyina;. 
All the cusps very low, their inner series reduced as in that 
subfamily, the cusps both above and below more or less 
alternated. M l with three roots, as in Hylomyscus and 
Praomys . 

Genotype : P. collinus (Praomys collinus , Thos.*). Other 
forms: bruchus and monticularis. 

Range . Rocky Desert region of S.W. Africa. 

The discovery of this remarkable new genus must be 
credited to Capt. Shortridge, who obtained all its members 
on the second Percy Sladen Expedition to S.W. Africa, 
and also drew my attention to their peculiarities in habits. 

They are rock-haunting mice, and their rather flattened 
skulls are, no doubt, an adaptation of the same type as 
that we recently described iu the rock-dormice ( Gliriscus) 
occurring in the same region. In other respects their 
skulls are not unlike those of Hylomyscus, but this rcsem- 
blauce is only accidental, since their real relationship, as 
indicated by their molar structure, is clearly with the 
Dendromyinse. Within this subfamily their nearest allies 
would seem to be Saccoslomus and Malacotkrix , from both 
of which they are readily distinguishable by many detailed 
characters. 


♦ P. Z. a 1925, p. 237. 


12* 
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XXIII.— Some new African Mammalia . 

By Oldfield Thomas. 

While working at the Mammalia obtained by Capt, 
Shortridge during the Percy Sladen and Kaftrarian Museum 
Expeditions to S.W. Africa, certain mammals from other 
regions have proved to need description, and it seems best 
to publish these in a special paper, and not to mix them up 
with the Shortridge animals. 

Fells ocreata griselda , snbsp. n. 

A very pale form of the African wild cat, the pallor 
tending in the direction of grey instead of huffy, as it docs 
in other south-western forms. Upper surface almost with¬ 
out darker markings. Under surface dull, pale huffy 
whitish, with very faintly marked darker spots on the belly. 
Chin and throat hairs white with slaty bases. Back of ears 
ochraceous buffy. Bands across limbs faintly marked and 
inconspicuous, blackish. Palms and soles black, except just 
under the calcaneum. Tail greyish, its bands black, but 
not very broad, the black at the tip rather short. 

Size apparently as usual, but no exuct measurements 
available. 

Hub. of type. Fifty miles south of Dombe Grande, 
Benguella, Angola. 

Type. Adult skin. B.M. no. 25.5.16.1. Collected and 
presented by E. H. Buxton, Esq. One specimen. 

This cat is somewhat like the Namaqua-land form of 
F. ocreata , but is more completely grey, the grey exteuding 
over the whole of the upper surface, while below the strong 
ochraceous buffy is replaced by dull whitish buffy. The 
light colour below will also distinguish it from mellandi . 

Felis ocreata namaquana , subsp. n. 

Felts caffra f Thomas & Schwann, P.Z. S. 1904, p. 17*4. 

Much paler than F. o. cafra , and all the markings much 
less promiueut. General colour above buffy greyish, the 
grey most marked on the hinder back. Darker markings 
scarcely perceptible on back and flanks. Under surface 
strong ochraceous buffy, except oil the whitish chin, the 
belly-spots darker ochraceous. Back of ears deep oehra- 
ccous. Limbs with the usual dark markings present, 
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though less deep black than in cafra ; black of sole 
extending practically to the heel. 

Skull as usual. 

Dimensions of the type 

Head and body 584 mm. ; tail 347 ; hind foot 149 ; 
ear 74. 

Skull: greatest length 108 ; condylo-basal length 98*5 ; 
p 4 on outer edge 12*5. 

Hat) . Namaqua-land, both Great Namaqua-land (Berseba) 
and Little Namaqua-land (Klipfontein). Type from the 
latter. 

Type. Old male. B.M. no. 4. 2. 3. 20. Original number 
456. Collected 2nd May, 1903, by C. H. B. Grant, aud 
presented by C. D. Rudd, Esq. 

This cat, whose range covers a considerable portion of the 
high desert region of N.W. South Africa, is distinguishable 
from true cafra by its paler and more huffy colour above and 
by its strongly ochraccous belly, of which the dark spots are 
also a deep ochraceous instead of being black. The same 
greater infusion of ochraceous will equally separate it from 
the Rhodesian mellandi } which in addition has a less extent 
of black on the soles. 

Caracal caracal colonia, subsp. n. 

Mr. Hollister may be followed in using the name nubicus 
for the pale Caracals which occur in East Africa aud range 
southwards to Rhodesia and Damaraland. 

But specimens from Central Cape Colony are of so much 
stronger and deeper a tone that they should certainly bear 
a special subspecific name. Dr. Matschie has shown, aud I 
agree with him, that Gray’s name melanoti» was given as 
a substitute for the original caracal , and becomes an absolute 
synomyn of it, and therefore no special S. African name is 
available. Taking as typical the fine Deelfontein examples 
obtained in Col. Sloggctt’s collection, I would describe the 
South African form as follows :— 

Eur soft, woolly. General colour dark, with a purplish or 
vinaccous tone in it, approximating to “ vinaeeous-tawny ” of 
Ridgway. Sides rather more greyish. Underside, on the 
coloured parts, similarly suffused with vinaceous; chin and 
axillae white ; inguiual region whitish with slaty bases to the 
hairs. Head-markings strong, the subaural patch deep 
black ; a black patch at the base of the whiskers ; back of 
ears and the pencils with comparatively few white hairs 
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among the black. Limbs like body, the hairs under the 

f ialms and soles with a variable tendency to black. Tail 
ike body, scarcely lighter below; a few black hairs at its 
extreme tip. 

Skull at a maximum of size. 

Dimensions of the type :— 

Head and body 768 mm.; tail 275; bind foot 204; 
ear 83. 

Skull : greatest length 139; condylo-basal length 125 ; 
zygomatic breadth 98 ; p A on outer edge 17*3. 

A female paratype has a condylo-basal length of 114 mm. 
Hab . Central Cape Colony. Type from Dcclfontein. 

Type . Old male. B.M. no. 2.12.1.6. Original number 
288. Collected 25th May, 1902, by 0. H. B. Grant, and 
presented by Col. A. T. Sloggett. 

I quite fail to follow Dr. Matschie in believing so many 
races of the northern Caracals can be discriminated, but 
this warm-coloured southern form seems certainly worthy of 
a special name. 


Mungos caurinus , sp. n. 

A rather small normal-coloured species with narrow 
bands. 

General colour nearly as dark as in typical M. vnungo , 
quite unlike that of the pale M. talboti of Bornu. Head of 
about the same brownish colour as the fore back, neither 
darker as in some forms nor paler as in others, transverse 
bauds not strongly marked, the contrasts little conspicuous. 
Under surface brownish. Arms and legs brown, becoming 
black terminally on the metacarpus, fingers, and toes. Tail 
grizzled greyish, the small terminal pencil black. 

Skull rather smaller than in M. mungo . 

Dimensions of the type (collector’s measurements) 

Head and body385 mm.; tail 235 ; hind foot 72; ear 26. 

Skull: greatest length 68*7; condylo-basal length 66 ; 
zygomatic breadth 89*6; intertemporal breadth 13 7 ; mas¬ 
toid breadth 29*5 ; palatal leugth 34. 

Hab. Portuguese Guinea. Type from Gunnal, alt. 50 mm. 

Type. Old female. B.M. no. 10.4.9.4. Original num¬ 
ber 82. Collected 12th July, 1909, by Dr. W. J. Ansorge. 
Two specimens. 

This is a normal-colonred north-western form, differing 
by its bands from the unbanded M. gambianus of the 
Gambia, and by its fairly strong colour from the pale 



183 


some new African Mammalia . 

M . talboti of Bornu. Probably it will be found to grade 
hereafter into others of the banded forms, but material does 
not at present exist to clear up its exact position. Its skull 
is conspicuously smaller tlian that of M . gambianus . 

While examining the specimens of Mungos and the allied 
genus Crossarchus , my attention has been attracted to the 
animal described by Pousargues as Crossarchus dybowski , 
from the Congo, which appears to me to be so distinct from 
true Crossarchus that it ought to be generically separated, 
and I would suggest for it the name of Dologale. It is 
characterised by its normal snout, which is not lengthened 
as m Crossarchus , but is about as in Mungos, the skull not 
tapering anteriorly, but with an abrupt expansion of the 
lateral outline level with the orbits, in marked distinction 
to the even slope found in Crossarchus. Externally the 
space between the rhinarium and the upper lip is shorter 
than the diameter of the former, while in Crossarchus it is 
longer—and often very much longer. In the teeth there is 
a certain difference in structure, the two main cusps of m l 
being appreciably nearer to the outer edge of the tooth than 
they are in Crossarchus , where they approach the central 
line of the tooth. Finally, the character of the pelage is 
completely different, the short, even, and finely punctulated 
fur contrasting with the loose and coarsely grizzled fur of 
Crossarchus . 

These differences are quite as noticeable in contrast with 
the little Crossarchus ansorgei as they are with the very long- 
snouted C. alexandri, the most extreme member of that 
genus. Altogether, in spite of its unstriped coloration and 
its hairy beets, it is possible that Dologale is really more 
related to Mungos than it is to Crossarchus. 

Helogale mimetra, sp. n. 

A heavily punctulated species, resembling the geographi¬ 
cally distant H. atkinsoni . 

General colour uniformly brown, with but a very slight 
tendency to buffy or russet suffusion, the whitish punctua¬ 
tions well developed. Under surface like upper, but as 
usual without puuctulations. Head of the same punctu¬ 
lated brown as the body, without special russet markings 
below ears, but there is a patch of russet on the sides of 
the nose. Underfur of back with the ends of the hairs 
dull russet. Hands, feet, and tail also grizzled brown, not 
blackish distally. 
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No dimensions available, the specimens being re-made 
skins, without skulls, but the general size appears to he 
about as in H . bmnetfa. 

Hah . Ganguella, Angola. 

Type . Adult male. B.M. no. 16.1.28.9. Collected and 
presented by II. P. Varian, Esq. Two specimens. 

This Angolan Helngule is remarkably like the geographi¬ 
cally far distant //. atkinsoni of Somaliland, but has not the 
marked yellowish line along the under side of the tail found 
in that species. 


jEthomys namaquensis calarivs , subsp. n. 

Colour above as in true namaquensis , or a little paler, but 
below the whole under surface is pure white, the hairs white 
to the roots. Tail, however, very much shorter than in the 
more western forms, 150 mm. or less in adults. 

Dimensions of the type :— 

Head and body 112 mm.; tail 148; hind foot 23*5; 
ear 19. 

Skull: greatest length 31*6 ; condylo-ineisive length 28 ; 
upper molar series 5*1. 

Hah. Ngami-land and Kalahari desert. Type from 
Lehutitung, 3300 feet. 

Type . Adult female. B.M. no. 10.6.3.45. Original 
number 19. Collected 19th May, 1909, by It. It. Woosnam. 
Two specimens from Lehutitung and one from the Tama- 
laka River, Ngami-land. 


XXIV .—Two new Rock-Wallabies (Petrogale) discovered by 
Capt , G. W\ Wilkins in Northern Australia . By Old- 
vield Thomas. 

During the expedition recently made into Northern Aus¬ 
tralia by Capt. G. W. Wilkins examples of two species of 
rock-wallaby were obtained, and these prove both to be new 
to Science. 

The first and most striking of them I propose to name in 
honour of the captor, to whose hard work and exploring 
ability our National Museum owes a very fine collection of 
Australian Mammals. 
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Petrogale wilkimi, sp. n. 

A medium-sized species with yellowish limbs and a con¬ 
spicuous yellowish shoulder stripe. 

Size about as in P . brachyotis. General colour above 
grizzled drabby grey with a vinaceous tinge, uniform to the 
tail, without rump-patch. Under surface from chin to anus 
rich huffy, the hairs on the throat and chest huffy to the 
roots, those on the belly broadly slaty for their basal 
halves. Pace pale vinaceous-brown, without markings of 
any sort, such as lighter or darker patches above or behind 
the eyes. Median dark line well defined on the crown 
and nape, but disappearing level with the shoulders. Ears 
short, their backs pale brown, uniform with the face, not 
darkening terminally, their edges dull whitish or buffy. 
Shoulders rather darker than the general colour; then 
behind them, in a position corresponding to the white line 
found in penicillata and other species, there is a broad and 
conspicuous yellowish band, approximately “ warm buff,” 
about three inches in length and one in breadth. Above 
and in fiont of the hip an inconspicuous dark buffy hand; 
and behind each hip a dark buffy patch. Forearms pale 
cinnamon-brown, rather paler than the face. Hands slightly 
darker, but not becoming black terminally. Hind legs pale 
cinnamon, darker, but not black, on the toes, though 
there are a few black hairs at the bases of the claws. Tail 
grizzled cinnamon-brown above, darkening to black for 
the terminal three or four inches; under surface and area 
behind anus paler buffy cinnamon. 

Skull without marked characteristics, its general propor¬ 
tions about as in P . brachyotis . 

Dimensions of the type :— 

Head and body 490 mm.; tail 490; bind foot 140; 
ear 65. 

Skull: greatest length 99; condvlo-basal length 91 ; 
zygomatic breadth 51 ; nasals 40x14; intertemporal 
breadth 11*5; diastema 15‘5 ; upper tooth-series 31*5; 
length of secator 6*7. 

Hal. Roper River, Northern Territory (Mission Station). 
About 15° S. and 135° E. Altitude 200 feet. 

Type. Adult male— m 4 in position, but unworn. B.M. 
no. 25.12.3.1. Original number 725. Collected 4th April, 
1925, by Capt. G. H. Wilkins. 

This remarkably handsome rock-kangaroo is at once 
distinguishable from all others by its conspicuous buffy 
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shoulder-stripe, the known species either having this stripe 
white or else having none at all* Its buffy under surface, 
pale cinnamon limbs, unmarked headland pale ear-backs are 
also characteristic. 

It may perhaps be related to P. celeris, Le Souef *, from 
S.W. Queensland, but is separable by the various colour- 
details above described. 

The second species is from the hitherto unexplored 
Groote Eylandt in the Gulf of Carpentaria, and may be 
called 

Petrogale longmani , sp. n. 

A small ashy-grey species of the P . penicillata group. 
Feet not darker terminally. 

Size less than in other species. General colour above 
coarsely grizzled grey, with but very slight drabby tinge, 
becoming clearer grey posteriorly. Under surface grey, the 
hairs slaty at base, pale buffy terminally, those on a small 
area on the throat buffy-whitish to the roots. Head pale 
cinnamon-brown without eye-markings, but the median dark 
band commences between the eyes, broadens on the crown, 
and passes down the nape to the withers. Ears short, their 
backs grey, slightly buffy proximally, not darkening ter¬ 
minally, the edges white. Shoulders, as in P. penicillata , 
with a marked black patch behind each upper arm, suc¬ 
ceeded behind by an equally large white patch, which is 
continued, less distinct, down each side. Above, and again 
behind, each hip a whitish-grey patch. Forearms pale 
cinnamon-brown, the hands darker, but only black on the 
ends of the fingers. Legs buffy greyish ; feet pale cinnamon 
to the ends of the digits, without terminal blackening. Tail 
grizzled greyish with a buffy tinge above, the usual terminal 
blackening extending in a narrow line nearly from the base; 
under surface pale glossy cinnamon-brown. 

Skull small, delicate, with slender muzzle. 

Dimensions of the type (sub-adult):— 

Head and body 400 mm.; tail 340; hind foot 113; 
ear 47. 

Skull: greatest length 89; condylo-basal length 83; 
zygomatic breadth 46 ; nasals 89 x 15 ; interorbital breadth 
15-3; intertemporal breadth 12; diastema 18; length of 
secator 67. 

* * Australian Zoologist/ iii. pt. vii. p, 273 (1924). 
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Flab . Groote Eylandt, off the Northern Territory of 
Australia. 200 feet. 

Type . Subadult male, the secator up and in use, but the 
last molar still below the gum. B.M. no. 25.12.3.2. 
Original number 721. Collected 9th March, 1925. 

This very pretty little island species is readily recog¬ 
nisable by a number of colour-details, among which may be 
specially mentioned its pale ashy-grey back, far paler than 
in any known form, its grey ears, and pale cinnamon feet 
without terminal darkening. 

From P. purpureicollis , Lc Souef, P. longmani is in turn 
separable by its pale general colour, absence of face mark¬ 
ings, light muzzle, uniform grey ear-backs, and white lateral 
patch. 

I have great pleasure in naming the species in honour of 
my friend and correspondent, l)r. Heber Longman, of the 
Queensland Museum, Brisbane, to whom Capt. Wilkins has 
been indebted for most material help in carrying out the 
arduous duties of his expedition. 


XXV.— A new Species of Dik-Dik (Rhynchotragus). 

By R. 1. Pocock, F.R.S. 

In 1917 Mr. Arnold Hodson saw on Mt. Mega in S. Abys¬ 
sinia a dik-dik so conspicuously white in colour that he 
regarded it as a freak of no particular iuterest. But on 
returning three years later to the same spot he noticed 
dik-diks to all appearance precisely similar to it on 
different parts of the mountain. Convinced that the ante¬ 
lope was an undescribed form, he shot an adult buck, and 
sent its skin and skull to the Natural History Museum. 
It was considered) however, that the evidence supplied by a 
single specimen was scarcely sufficient to warrant the 
acceptance of Mr. Hodson’s opinion ; and the specimen wa$ 
put aside pending the arrival of additional material con¬ 
firming or refuting the idea that the form is worth nominal 
distinction. 

This was supplied in the autumn of last year by Capt. 
Fowler, who brought back from Mount Mega a couple of 
skins similar in colour to the one Mr. Arnold Hodson 
secured five years ago. Capt. Fowler, moreover, noticed, as 
Mr. Hodson had done, that these pale dik-diks were not 
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found in company with those of the ordinary type of 
coloration. 

On this evidence I propose to describe the form as new, 
dedicating it to its discoverer, Mr. Arnold llodson. 

Rhynchotragus hodsont , sp. n. 

A dik-dik of the R. guentheri type, as shown by its skull, 
which is indistinguishable from the skull of that species; 
but differing from it and all previously recorded species in 
the general pallor of its pelage, which is greyish or creamy 
white, the hairs lacking the speckled or ticked appearance 
seen in other forms of the genus. But sparsely interspersed 
with the pallid hairs are hairs blackish or brown in colour, 
or banded apically with black and buff. These may be 
more numerous in some places than others. In the type, 
for instance, they give a dark cast to the shoulders. In 
another they are specially plentiful ou the tail. The head 
is white varied with buff. The summit of the muzzle is 
greyish in the type, tinted with buff in other specimens; 
there is a rusty stripe over the preorbital gland and the 
forepart of the eye, the crest is a mixture of white, black, 
and brown hairs, the white predominating in the front, the 
brown behind ; the occipital area behind the tuft and 
between the ears is buff, and the ears are pale buff at the 
base and dark grey at the back. 

The clear white of the belly is separated from the dirty 
greyish or cream-white of the flanks by a darker band 
mostly of buff hairs extending from the fore to the hind 
limb. 

The legs are whitish on the outer side down to the fetlocks; 
hut the inner side is rusty-buff, and this colour extends on to 
the front of the cannon-bone, where it is sharply defined from 
the white of the outer side. The pasterns and fetlocks are 
mostly buff, but those of the hind feet arc whitish on the 
outer side. The hoofs and the horns are quite black. 

Loc. Mt. Mega, Southern Abyssinia. 

Type-specimen collected by Mr. A. Hodson (B.M. no. 
20.9.25.1.—). 

Capt. Fowler’s specimens were shot at an altitude of 
7000 feet. 
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XXVI .—On a new Subgenus of Crabro. 

By R. E. Turner and J. Waterston. 

Genus Crajsro. 

Subgenus IIingstoniola, nov. 

<J. Antennae thirteen-join ted ; mandibles bidentate at 
the apex, with a small tooth on the inner margin before the 
middle. Head subquadrate, the ocelli in an equilateral 


Fig. 1. 



Crabro (Hingotoniola) du})licata t sp. n., J. 
Head from in front. 


triangle. Pronotum as broad as the mesonotum, the ante¬ 
rior angles produced into a sharp point. Epicnemial groove 
for the reception of the intermediate femora very strongly 
developed. Median segment dorsally scarcely as long as 
the scutellum, abruptly truncate posteriorly. Abdomen 
subsessile, the first segment broader than long; the head 
and thorax opaque and coarsely sculptured, the abdomen 
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opaque, finely and closely punctured. Pore femora some¬ 
what dilated beneath, with a spine beneath a little before the 
middle; joints of the fore tarsus strongly dilated, much 
broader than long. Apex of the radial cell truncate, forming 
a right angle with the radial vein. Recurrent nervure 
received at nearly two-thirds from the base of the cubital 
cell, but the angle between the cubital and transverse 
cubital nervures is not well defined. Maxillary palpi six- 
jointed, labial palpi four-jointed. 


Fig. 2. 



Crabro (Hingstoniola) duplicata , cp. n., . 

Head in profile. 


Crabro ( Hingetoniold ) duplicata , sp. n. 

Niger; scapo, tergito primo macula parva apicali utrinque, 
pedibus antiois intermediisque, femoribus postiois supra fcibiisque 
postieis infra fiaris; tarsis anticis dilatatis fueco-marginatig; 
tarsi* intermediis posticisque fuscis; alia hyalinis, stigmate 
venisque testdeeis. 

Long. 5 mm. 

<f. Clypeus subtriangular (fig. 1), strongly carinate 
medially, the carina produced into a distinct tooth at the 
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apex, with another less distinct at each side, the whole 
elypeus covered with silver pubescence. Eyes separated at 
the base of the elypeus by a distance equal to nearly two- 
thirds of the length of the scape, the facets not enlarged. 
Frontal groove deep, strongly broadened above, finely trans¬ 
versely striate and with a strong median carina. Head 
somewhat prolonged behind the eyes (fig. 2), but not nar¬ 
rowed ; posterior ocelli a little further from the eyes than 
from each other and much further from the posterior margin 
of the head than from each other; temples as broad as the 
eyes, margined behind and beneath by a strong crenulate 
carina; the head opaque and granulated. Thorax opaque, 
rather coarsely granulated, more delicately on the meso- 
pleuree than elsewhere, the mesoscutum posteriorly and the 
scutellum showing a tendency to longitudinal striae; a 
transverse crenulated groove between the scutellum and the 
mesoscutum; postscutellum strongly longitudinally striated. 
Median segment margined laterally, with two longitudinal 
carime on each side on the dorsal surface, the inner pair near 
together and convergent towards the apex, the space between 
the carinee transversely rugulose. Abdomen subopaque, 
finely and very closely punctured, the sides parallel. Calcar 
of the hind tibiae very broad, blunt at the apex. 

Hab . Kalimpong, Sikkim, 4000 feet, March 27, 1924 
(Major jR. W. G. Hingston ). 

Holotype (cf ) in British Museum. 


BIBLIOG11APH1CAL NOTICE. 

Birds of an Indian Village . By Douulab Dijwar. Illustrated 
by U. A. Lb\ett-Yeats. Seoond Edition. Published by 
Humphrey Milford, Oxford University Press, 1924. Price 6*. 
net. Pp. 140. Printed by P. 8. 8hiva Kao, Bombay. 

Mr. Douglas Dewar has written many books, but we fear his 
most sympathetic oritics will not be able to say that this is one 
of his best. Obviously the book is meant for children, and pre¬ 
sumably for very small children, for bigger ehildren who have 
had a few years in India would, we expeot, have more to tell 
Mr. Dewar about birds than he has to tell them. A very cursory 
glance through the book suffices to show that the author has only 
the most superficial knowledge of some of the bird-life he attempts 
to describe. To refer to just a few of his inaccuracies. On p. 12 
he talks of the “Nilkhants” choosing their mates each Maroh; 
surely he must know that rollers mate for life, and keep together 
all the year round. If we look to see what he says about his 
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next bird, the king-crow, we learn that it is smaller than the bulbul, 
though we had always thought it to be nearly half as big again. 
We learn, too, that it sits on the backs of cattle in order to feed 
on the insects which are roused as they move about. This, no 
doubt, is in part true; but Mr. Dewar does not seem to have seen 
them picking the ticks off the hideB of their host, which useful 
occupation is probably their principal reason for lurching on their 
backs. Next he says that young king-crows are not ho black as 
their parents; we thought they were just as black, but were in 
some cases speckled with white on certain paits of their plumage. 
So much for the king-crows, and we can congratulate Mr. Dewar 
on having accumulated so much mis-information about any one 
bird in the brief space of about two poges. Next to this bird the 
author tells us something about the oriole and explains at great 
length how we can tell the two common species from one another, 
though it would probably have sufficed if ho had told his little 
leaders that one has a black head and the other has not. Ho 
gives a single description of the eggs of orioles, including both 
species, apparently unaware that the one always lays pink eggs 
with purple-red spots and the other white ones with almost black 
spots. The sparrow and the crow Mr. Dewar deals with without 
difficulty, but when he comes to the kool he is again at sou. He 
says the koel might bo mistaken for a crow. Probably, however, 
the most unobservant child would notice that the former is about 
two-thirds the size of the latter. Again, he says that the youn^g 
koel is almost invariably’ spotted with white; does he not know 
that young koels are all black like the male and not spotted like 
the female? Possibly he has been reading about another cuckoo, 
Surnicultta, which is exactly like the king-crow, except that it is 
spottod with white below. A little further on we come to some 
chapters on migratory birds, and in these, even if we do not learn 
much about birds, there is much information on other subjects— 
for small children. Thus we learn that birds which wish to fly 
from South Europe to North Africa have to cross over the Mediter¬ 
ranean Sea; we also learn that spaces between the higher hills of 
the Himalayas are called “ passes.” In his remarks on birds in 
cages Mr. Dewar is much more interesting and his page on the 
Auiadavat in confinement is well worth reading. The book is 
profusely illustrated by black-and-white sketches, but we feel that 
Mr. Levett-Yeats has done himself as little justice with these pictures 
of Indian birds as Mr, Dewar has done with his letterpress. We 
cannot recommend the book to anyone who wants to learn much 
about Indian birds, though to the casual visitor in India it may be 
of some use if he does not mind being addressed as if he was not 
very intelligent. For very small children it may possibly serve as 
an elementary initiation into the beauties and more simple facts 
about Indian bird*life. PerhapB the most useful part in the whole 
book is the alphabetical list of Euglish and vernacular names; on 
tho other hand, the column of scientific names is not of much use, 
as so many of the names are wrong. 
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mouth-parts of prawns to some remarks concerning the morpho¬ 
logy of the limbs of Crustacea. Owing to the exigencies of war¬ 
time publication, those remarks were necessarily summary, and 
most of the figures which accompanied them semidiagrammatic; 
nevertheless, they amounted to an outline of a theory of the 
evolution of the appendages of the subphylum. In the main, 
I have seen no reason to alter the views 1 then put forward. In 
the application of them to certain appondages, however, 1 have 
come to hold different opinions; and there are other points upon 
which statement or comment now seems desirable, i have, there¬ 
fore, put together for publication the following notes. One or two 
of these concern subjects which have been dealt with in papers 
(4, 5) published by myself since tliat to which allusion is made 
above; certain of the others relate to problems affected by the 
appearance of important notes by Couti&re on the appondages of 
Arfchropoda (10,11) and the elegant work of Dr. 11 . J. Hansen on 
the segmentation of the limb (16). The illustrations have for 
the most part been taken in outline from the works of other 
authors, and are drawn in a common style for the purposes of 
comparison. I am under much obligation to the Authorities of 
the British Museum (Natural History) for affording me facilities 
for having them drawn. 

1 . The Phtllopodium. 

I have elsewhere (3) argued in support of the view that all the 
post-antennulary limbs of the primitive crustacean were alike, and 
that they were flat structures with endites and exites. It is con¬ 
venient to call such ap]>endages “ phyllopod limbs ” or pJfylJojtoclia, 
whether they occur in the Phyllopoda (Branchiopoda) or elsewhere, 
as on the maxillary somite of the Decapoda. 

It is usual to contrast this type of limb with one that is 
“ biraraous,” which is sometimes held to have preceded and to have 
given rise to it, but that terminology is misleading. The phyllo- 
podium has all the essentials of a biramous limb, and is sometimes 
strongly biramous in structure. If, for instance, comparison l>e 
made between the swimming limbs of a Eucopcpod, an Argulid 
(PL X. fig. 35 ), and one of the Conchostraca (PL VIII. fig. 12 ), it 
is clear that the phyliopodium is as biramous as either of the others. 
In truth, the potentiality of becoming biramous, which is inherent 
in the plan of the crustacean limb, comes to realization indepen¬ 
dently in different cases, and not all fully biramous limbs are 
genetically connected as such The question is not whether the 

* It may even bo that the rami are not of the samo origin in all oases. I 
have given reasons ( 3 ) for thinking it possible that the outer ramus of the 
trilobite limb is an epipodite rather than a true exopodite; and if that prooesB 
of the trunk limb of tho Anostraoa which is sometimes regarded as the 
flabellum be in reality the apical lobe or “ last endite ” (see p. 198), then there 
is in this limb—especially when the large distal endite is directed parallel to 
the “ flabellum *’—an incipient pair of rami, formed after the manner which 
Laukestor suggested as the general mode of origin of the oxopodite and endo- 
podite. But I think that in all the other cases discussed in this paper the 
exopodite is tho homologuo of the true flabellum and the endopodito is the axis 
of the limb distal to tbe attachment of the flal>ellum. 
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original crustacean limb possessed exopodite and endopodite, but 
(a) whether those members stood side by side on the distal end of a 
protopodite or the exopodite was borne laterally upon an axis of 
which the distal part constituted the endopodite, (b) whether, in 
addition to the exopodite and to the other oxite or exites (epipodites) 
which the limb pretty certainly bore, there was on the median 
side a series of endites, and (c) whether the limb was subeylindrical 
or flat. 

It is an important fact, and one that lends much support, to the 
hypothesis of the primitiveness of the phyllopodium, that in respect 
of each of these features the condition of the leaf-like limb is inde¬ 
pendently present in many of the so-called “ hi ra mo us ” type. In 
fact, a perfectly “ biramous ” limb—with endopodite and exopodite 
subequal and borne distally upon a protopodite, complete absence 
of eudites, and subeylindrical form—is rare, and when found is 
seldom the possession of crustaceans which are primitive in other 
respects. 

2. ENDITES AND THE SEGMENTATION OF THE LtMB. 

The axis of such phyllopodia as now exist is either unsegmented 
or segmented only by the presence on each surface of a number of 
irregular sclerites lying across its width, sometimes in transverse 
rows of two or three, often differing on the two sides of the limb, 
arranged according to a merism which corresponds generally, but 
as a rule not exactly, with that of the endites [PI. VII. fig. 8 ; 
PI. VIII. fig. 17; PI. X. figs. 82 & 33. Hansen ( 16 ) figures 
various other examples]. There is no evidence for the assumption 
that these irregular systems of sclerites are reducible exactly to a 
common type, or that each of them is the remains of an original 
series of complete and subsimilar segments. I believe that they 
may best be accounted for by the hypothesis that the primitive 
limn was unsegmented, save by the presence of the endites, and 
without marked thickenings of the cuticle, and that in the 
course of the evolution from it of the existing limbs there was 
developed in most cases a system of sclerites, in the form of 
stronger cuticular coverings upon the endites and a number of 
pieces upon the sides of the limb, the sclerosis varying in detail 
according to the exigencies of the movements which the limb was 
required to perform. Upon this hypothesis, the transverse joints 
which separated the pieces and allowed flexion of the limb would of 
necessity be situatod between the endites, and might exist between 
each of these and its neighbours (PL VII. fig. 8 ). Often, how¬ 
ever, between two endites a joint did not arise, or failed to extend 
across the axis, so that one segment of the latter corresponded to 
two or more endites (PL VII. figs. 2, 5, 8 ; PL VIII. fig. 13; 
Pl. IX. figs. 20 , 24, etc.). In the basal segment of the limb the 
chitinization was often defective, and here there is sometimes a 
gap between the sclerite of the axis and that of the endite. In 
such cases the latter has tended to join or be articulated to a 
sclerite on the succeeding segment, so that in another way ono 
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Bcleritfl of the axis has come to bear two endites (PI. X. fig. 83). 
If upon occasion two transverse joints arose in a gap formed by 
the elongation of the axis between two enditos, there would appear 
a segment to which no endite would correspond. In one case at 
least ( Apm ), something of this sort seems to have happened. 

In those limbs which presently departed from the flat type and 
became narrower, stouter, and usually subcylindrical, the sclerites 
assumed the form of a series of rings, probably corresponding in 
number to the endites, though perhaps in some cases there has 
never been a separation between the segments of two adjacent 
endites. The incomplete segments which Dr. Hansen has demon¬ 
strated in some such limbs are probably truly vestigial—that is, due 
to the reduction of formerly complete rings. In the process of 
narrowing, the endites disappeared—at least, from the distal 
members of the series of segments. 

The primitive merism of the limb is, on this view, that of the 
endites, not that of the joints. This, of course, is not to say that 
the existing series of endites of any limb corresponds exactly with 
the ancestral series. Very obviously it has often lost members, 
sometimes terminal and sometimes interstitial; partial fusion 
appears sometimes to have taken place; and conceivably (though 
of this there is no convincing evidence) an endite may sometimes 
have become deft into two or more. The series of endites, liko 
that of the joints, has undergone very great and baffling trans¬ 
formations in the various limbs; but of the two it is primarily the 
endite-series, and only thereafter the joint-series, that affords a 
basis for comparisons. When, for instance, to two endites there 
corresponds only a single transverse sclerite of the axis, to say that 
the two primary segments of the limb are here not separate is more 
likely to indicate a true comparison with other limbs than to say 
that a given actual segment bears two endites (or a cleft endite), 
however empirically true the latter statement be. 

The number of members—that is, of endites, and of segments 
when the axis was correspondingly segmented—which existed in 
the limb of primitive Crustacea is, of oourse, a highly problematical 
question. But the full number of segments in the Malacostracan 
limb is nine # , and a study of the maxill® of various members of 
that group t shows that eight of these segments represent endites, 
while the ninth is the apical remainder of the limb. Moreover, it 
is suggestive that the same total is indicated by the endites and seg¬ 
ments, taken together, in the maxill® of the Copepoda Gymnoplea %. 
On these grounds I proposed in 1917 hypothetically to assign to 

* The nine segments, whioh are rarely all reoognizable in the same limb, 
are: the pleuropodite or preooxa, ooxopodito, basipodite, metabasipodite or 
preieehiopodite, ieobiopodite, meropodite, oarpopodite, propodite, and daotylo- 
podite. 

f ( 3 ); see also p. 201 below. 

X See below. Dr. Hansen’s elucidation of this appendage corrects in some 
respects that which I attempted in 1917. He finds only eight joints, but the 
third of these bears two endites, and, therefore, on the hypothesis advanced 
in the foregoing paragraphs, represents two primary segments. 
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tho primitive crustacean limb this number of members. Limbs 
with a smaller number are in that respect less typical, and have 
presumably undergone reduction. Those with a higher number 
owe that condition to the subdivision of one of the primary 
segments. 


3. The Eitdites of the Bbanchiopoda. 

The discussion of the homologies of these structures has hitherto 
proceeded as an attempt to reduce the arrangements in the several 
Orders to a type common to the Class, which has generally been 
supposed to have six endites as in Notostraca. In the following 
paragraphs the problem is attacked from a different point of view, 
by an endeavour to relate the condition of the limbs in each Order 
separately to the type mentioned above, which is assumed to be 
ancestral to the Crustaoea as a whole. 

The longest series of endites is found, among Branchiopoda, in 
the Anostraca. Figures and descriptions of the appendages of a 
large number of members of this group are given in Daday’s 
Monograph ( 12 ). The trunk limbs (Pl, VIII. fig. 10), with the 
exception of the last pair, have a long proximal endite with a deep 
and regular fringe 01 close-set hairs, a shorter succeeding endite 
along which the fringe is continued, three small endites bearing 
tufts of hairs of various lengths, and a very large distal endite 
with a short and sparse fringe. The distal endite is sometimes 
emarginate or ( Dendrocephalus ) produced into lobes, but not so as 
to suggest that it is compounded of two or more primary endites. 
The limbs of the last pair (PI. VII. fig. 9) show a different con¬ 
dition. Here, though the distal endite is still by far the largest, 
there is much less disparity between the members of the series, 
and the limb presents, in respect of its endites, an appearanoe 
which recalls the larval trunk limbs of Branchipus and Apvs 
and the early larval maxillsB of Penroidea. Most significant is 
the fact that the long proximal endite of the other limbs is, in 
a number of species belonging to different and unrelated genera, 
replaced on the last limb by a pair of endites subsimilar to the 
rest # . 

We have thus a series of seven endites. A comparison of the 
ordinary trunk limbs of Anostraca with those of Conchostraca 
(PI. VIII. figs. 11-18) suggests that at the proximal end of this 
series there formerly stood a differentiated member, the gnathobase. 
In the Conchostraca there is a series of deep-fringed endites, certain 
proximal members of which tend to run together to form a long 
lobe which strongly recalls that of the Anostraca, but this is 
preceded by a first endite orgnathobase corresponding to those of 
the Notostraca and various Cladocera—and, indeed, of many other 
arthropod limbs. It is hard to resist the conclusion that in this 

# In a passage which is rather obscure, Ekman ( 13 ) appears to state that 
in Polyartsmia the long proximal endite of the trank limbs develops by the 
fusion of two endites, which are distinct in the larva. 
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respect the Anostraca bear to the Conchostraca the same relation 
that Daphnia (PL VIII. fig. 15) and other genera bear to Sida 
( PI. VIII. fig. 14) among the Cladocera Calyptomera. In all these 
ilranchiopoda a deep fringe has developed along the inner edge of 
certain of the limbs : in all there is a tendency to fusion of endites 
in the region of the fringe, the fusion proceeding further in the 
Cladocera than in the other groups. The Conchostraca and Sida 
retain the gnatliobase proximal to the fringe. Anostraca and 
Daphnia have lost it. Whether in Anostraca it lias altogether 
disappeared, or has became merged into the long proximal endite 
as one of the two components from which we have seen reason to 
believe that endite to have arisen, there is no decisive evidence # . 

We have thus located in the trunk limbs of the Anostraca seven, 
at least, of the nine lobes of the hypothetical primitive phyllopod 
limb. Possibly we can add to these one more, the homologue of the 
apical lobe, which is the ninth inembor of the primitive series. At 
the end of the outer border of the limb stands a sharply articulated, 
subterminal appendage, which has been regarded by some authors 
(Giesbrocht, Thiele, Ekman, Daday, Hansen) as a fiabellum (exo- 
podite), and by others (Claus, Gerstaecker, Lankoster, Packard, 
Sars, and myself) as corresponding to the so-called last 44 endite ” 
in the Conchostraca and Notostraca, which differs in shape from 
the other endites, has a clear transverse articulation, and is better 
described as the articulated apical portion of the limb. Caiman (6), 
in his figure, labels the articulated appendage of the Anostracan 
limb aB the fiabellum, but in his text he holds the balance between 
that homology and the view which regards the appendage in 
question as a 44 sixth endite.” He points out that, whereas in the 
development of the limb of Apus (PI. VIII. fig. 18) the fiabellum 
only appears after the endites have become marked off, the 
formation of the distal appendage of the phyllopodium of Anostraca 
(Branchipus) is the first differentiation to take place in the limb- 
rudiment (PI. IX. fig. 19) f. On the other hand, it must bo 
admitted that, according to descriptions of the development of 
Apus and ConchostracaJ, the apical “endite” is not in these 
groups precociously developed like the articulated lobe of Anostraca, 
but arises along with the endites. The question must remain sub 
judiee until further evidence be forthcoming. 

The trunk limbs of the Conchostraca (PI. VIII. figs. 11-18) 
present a series of five endites §, beginning with a gnathobase and 

* In Daday'a figures of the last trunk limb of Anostraca there is some¬ 
times a proximal portion of the inner edge without an endite. Very possibly 
the prosenoe of this region in the speoimen drawn depends upon the accident 
of the completeness with which it was removed from the body. It is porhaps 
also significant that in one or two speoies (Branckiopodoptit wolfi, Tany - 
mastix perrieri) there is here a projection in series with the endites. Possibly 
this represents the gnathobase. 

f See Glaus ( 7 ). 

X Sars ( 20 ). In Estheria packardi the endites appear before the exites. 

§ The possibility, mentioned in my former paper, that the second of these 
lobes, which is often elongate, might represent two endites, appears to be 
excluded by conditions in other species, and especially in the embryo (SarB, 
19 , pi. vii. fig. 6 ). 
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followed by a sixth member, which is the artieulatod apex of the 
limb. The prehensile limbs of the male have a distal subquadrate 
joint, which appears to consist of the region to which the fourth and 
fifth endites belong. It bears a lobe of varying shape which is 
probably the fourth endite, the slender process, supposedly sonsory 
in function, which is often found also on the fifth endite in 
succeeding limbs, and a hooked apical member. In the proximal 
region of these limbs of the male the second and third endites are 
often obsolescent or confluent. 

In the Cladocera Calyptomora the segmentation of the trunk 
limbs is obsolescent. In Sid a (PI. VIII. fig. 14) there is a gnatho- 
base, and the rest of the endites, or some of them, are represented 
by a continuously fringed inner edge of the limb, which proximally 
is separated hy a notch from the gnatholmse and diRtoilly shows 
indications of three short segments. In Daphnia , on the third 
and fourth limbs (PI. VIII. fig. 15), there is no gnathobaBe, but an 
elongate lobe which starts at some distance from tho base of the 
limb, bears the long fine fringe, and appears to represent the 
second to fourth endites. Distant to this lobe is a small apical 
segment. In the second trunk limb (PI. VIII. fig. 1 G) there is a 
large endite which is often called the gnathobase. Since, however, 
this stands some distance from the base of the limb, it is probably 
not tho first endite (true gnathobase 1 ), but that of a more distal 
segment—according to Hansen, of the third. Distal to it are two 
small lobes which perhaps represent endites and an apical lobe. 
The first trunk limb has only a couple of irregular lobes in the 
distal region, and the fifth bears no trace of segmentation. Among 
the Gymnomera the Polyphomidie have but one endite, though 
they show the most complete set of segments in the Order, 
possessing six in all, if Hansen be right in attributing three to 
the proximal part of the limb. The endite stands on Hansen’s 
third segment. Tho trunk limbs of Leptodora are without 
endites. 

In the Notostraca, the trunk limbs (PL VIII. fig. 17) have the 
familiar series of six very well-formed endites, of which, as in 
other cases, we may hold the last to be an apical lobe. Each endito 
stands upon a distinct segment of the axis. Between the gnatho¬ 
base and the second endite there is on the anterior face of the limb 
an additional scierite, whose presence I demonstrated in 1917 ( 3 ) ; 
this, however, does not extend to tho outer side of the axis. Oppo¬ 
site it there is a low projection of the inner margin of the limb. 
It was no doubt the presence of this scierite that led Huxley ( 17 ) 
to describe a joint here, and the possibility certainly exists that it 
may represent a primary segment in process of excalation. Hansen 
dismisses the problem by the consideration that the suture between 
it and the scierite of the first segment becomes in the first two 
trunk limbs nearly parallel to the axis. But a similar shifting 
not infrequently takes place in the boundaries of undoubted Seg¬ 
ments of arthropod limbs, as, for instance, in the anterior boundary 
of tho basipodite (probasipodite) of the legs of Anaspides\ and 
those limbs of Apus in which it occurs are in other respects highly 
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modified from the condition of the rest of the trunk series. On 
the whole, however, it seems most probable that the sclerite in 
question is an intercalary ope, of the kind mentioned above. 

To sum up. in the Anostraca there is evidence of the existence 
of seven or more of the nine primary segments, though the first 
endite is no longer recognizable ; the highest number discoverable 
in the Oonchostraca and Cladocera is six—and this is probably, but 
not certainly, also true of the Notostraca, which may possess seven 
members. Whether it is the same six which are possessed by the 
latter three groups there is nothing to show, but that is the 
simplest assumption; and considerations connected with the 
presence and position of the exites (presently to be discussed) 
make it probable that their number is due to reduction in the 
distal part of the limb, and not to excalation or fusion with the 
body in the proximal part. 

4. The Relation of the Exopodite to Segments 
of the Limb. 

Exites are borne only upon the proximal half of the crustacean 
limb. The most distal of them is the exopodite, which is now 
recognized in the “flabellum” of the phyllopod appendage*. 
The flabella of the Conchostraca and Notostraca (PI. VIII. figs. 11- 
1.3, 17), the exopodite of the Decapod maxilla (PI. VII. figs. 1-7 ; 
PI. X. fig. 33), and that of the swimming limbs of the Branchiura 
(PL X. fig. 35) overhang both distally and proximally tlioir attach¬ 
ments to the axis of the limb. From the fact that this condition 
is so widespread, we may perhaps conclude that it is primitive. It 
supports strongly the view that the exopodite is essentially an 
appendage of the outer Bide of the limb, not one of the branches 
of a distal dichotomy. 

The phyllopodia of the Anostraca are, as we have seen, possibly 
without exopodite. In those of the Conchostraca (PL VIII. figs. 
11-13), which are unjointed, the attachment of the flabellum, 
often very wide, has an indeterminate extension on the proximal 
part of the limb, standing in different species, according to the 
figures of various authors (Packard, Sars, Hansen, etc.), opposite 
the second, third, and fourth, or second and third, or third and 
fourth endites. In the maxillse of the Malacostraca and Gymnoplea 
the exopodite, when present [Leptostraca, Mysidacea, Cumacea, 
Eucarida (Pl. VII. figs. 1-7; PL X. fig. 33), perhang Calanida>t 
(Pl. VII. fig. 8)], is placed opposite a pair of looes which appear to 
be the third and fourth of a series. Nearly always, however, the 
axis is more or less segmented and bears the two lobes in question 
ujson a single segment. When the exopodite is absent, this segment 
with its lobes is still recognizable. Hansen regards the lobes as 
arising by the cleavage of a single endite, which is that of the third 
segment of the limb; but this view appears to be negatived by the 

* See (i), p. 49. 
t See below, p. 210, 
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condition found in the maxill® of larval Penaeidea (PI. VT1. ftps. 
1-4). In the later stages [Mysis of Pencem (Claus, 8 , 9 ), 
Acanthosoma of Sergestes (Hansen, 16 ), Cerataspis (lioas, 5 )] 
these limbs have a full series of nine segments, indicated by 
endites throughout or ( Acanthosoma , Pl. Vll. figs. 2 , 3) in the 
distal region only by joints with slight projections. In each caso 
the two endites against which tho endopodite stands art* present as 
members of tho series. In the zossa stage (PI. VII. lig. 4) the 
distal part of the series is only beginning to be formed, and is 
often incomplete, but the equi 1 valence of the third and fourth 
endites to the rest is still more obvious, tho sharp contrast in size 
between the four basal endites and the rest, which in the later 
larvae foreshows the adult condition, not yet existing. The first and 
second maxillipeds of the zorea of Sergestes present the same 
features. The larval maxillae of various higher Decapoda (Pl. VII. 
figs. 5-7) show in varying degrees a reduction in the number of 
mombers of the series. 

The same connection of the exopodite with two segments is 
found in the absence of endites in the thoracic limbs or Nebalia 
(Pl. IX. figs. 25, 26). Here, as 1 have shown ( 3 ), the number of 
segments which aro formed in the endopodite varies with the limb 
and with the age and sex of the individual. Nearly always the 
four distal segments can be made out, and a fifth is often to be 
found proximal to them, leaving a long segment which bears the 
exopodite and is always clearly marked off from the coxopodite. 
Across the long segment, distal to the exopodite, there occasionally 
appears an additional joint, the faintest of the series, indicating 
the double nature of the segment. In Paransbalia^ according to 
Hansen's recent description, this joint appears to be predent but 
incomplete. 

These instances appear to establish the existence of a tendency 
of tliat region of the axis to which the third and fourth endites 
belong to remain undivided and to form a double segment which, 
primitively, bears the exopodite. In other cases, however, this 
region may be seen to be divided into two segments, to one of 
which the exopodite, if present, is attached. The maxilla of the 
Acanthosoma is an excellent example of this. According to 
Hansen, in the Acanthosoma of Serycstes comiculum (Pl. VII. 
fig. 2 ) a suture proceeds from the incision between tho endites 
halfway across the limb, while in that of 8. arcticus (Pl. VII. 
fig. 3) the separation between the segments of the two endites is 
complete. In this instance the exopodite is attached to the more 
distal of the two segments*. In the Leptostraca, as we have 
seen, similar conditions exist, but here when the double segment is 
severed the exopodite remains upon the proximal component. In 
the thoracic limbs of Apus , if the problematical sclerite between 
the gnathobase and the actual second endite be the remains of a 
true primary segment, the exopodite is attached to the fourth seg¬ 
ment, as in the maxilla of Acanthosoma . If—as seems, on the 

# Couti&re (10) cites other oases of larval Decapod* in which this ooeurp, 
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whole, more probable—we have hero only an intercalary sclerite, the 
exopodite is on the third segment. In the maxillules of Ostracoda 
(PI. IX. figs. 20-22) the segments of the third and fourth endites 
would seem to be severed and each often to be united to its other 
neighbour, the third segment to the second and the fourth to the iifth, 
the exopodite, when present (Polycopidie, PI. IX. fig. 22), accom¬ 
panying the fourtli primary segment. A like condition appears to 
exist in the maxilla (“maxilliped”) of Cypridina (PI. IX. fig. 24) # 
and perhaps other Ostraeods, and in the maxillules of the Calauidre 
(PI. IX. fig. 23). In the prehensile limbs of male Conohostraea 
(PI. VIII. fig. 13), with similar relations of the segments, the 
exopodite is present upon the section of the axis which bears the 
third and second endites. 

In the thoracic limbs of Euraalacostraca the third and fourth 
segments aro often present as distinct entities. Anas pi dee 
(PI. IX. fig. 27) is peculiarly instructive in this respect. On the 
first seven thoracic somites of this genus all nine segments of 
the limbs are probably recognizable, though the preeoxu is not a 
free segment, but, if Hansen be right +, lies in the thoracic wall. 
Only in the last pair of thoracic limbs is the total reduced to 
eight by the complete fusion of the third and fourth segments. 
Paranaspides resembles Anaspides in respect of this feature, but 
in Koonunga the two segments are fused in ail the thoracic limbs. 
In the Peracarida (Pl. X. fig. 23), the number of limb-segments 
is reduced in two ways—by the complete disappeara-nce into the 
thoracic wall in many cases of the preeoxa and in some of the 
coxopodite also, and almost always by the fusion of two segments 
in the distal third of the limb. It is possible, however, by taking 
as a fixed point the “ knee ” or leg-flexure (between the sixth and 
seventh segments of the full series), to determine the position in 
the complete limb of each of the segments that are actually 

J iresent. Thus identified, the third and fourth segments are both 
ound to be present, and the exopodite is borne upon the third. 
In Eucarida the number of segments is also reduced. In the 
Decapoda the first segment is incorporated into the body-wall, 
where its presence is demonstrated by the taking up during 
development of the proximal part of the limb-rudiment with its 
gill-buds. In Euphausiacea and in most Decapoda a further loss of 
a segment has taken place, and the discovery by Coutiere (io), in 
various prawns, of a vestigial fourth segment demonstrates that it 
is this member which is missing and that it is fused with the suc¬ 
ceeding segment (isehiopodite). The exopodite stands upon the 
third segment. The very peculiar thoracic limbs of ilia Stomal o- 
poda bear no indication of the distinctness or fusion of the third 

* But not if Hansen's account of the segmentation of this limb, based 
upon an examination of Otganiocypris , be correct. The very distal position 
of the small external process, called by Hansen the <v exopodite," makes its 
homology with that exite unlikely. Dr. H. G. Cannon has recently shown 
that the maxillary gland is developed in tho somite of this appendage, which 
is therefore not a maxilliped, but the maxilla, 
t See below, p. 211. 
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and fourth segments. Hansen states that the fourth sogment 
(“ preischium ”) is fused with that which succeeds it, but ho gives 
no proof of this statement. 

The antenna of the Malacostraca (Pl. X. fig. 20) probably offers 
another instance of the presence of the third and fourth segments as 
distinct members of the limb. If we assume, as perhaps we may, 
that the flagellum has been formed by the dissolution into a multi- 
articulate condition of the three segments which stand beyond 
that articulation at which in the legs the principal flexure takes 
place, then the six segments which constitute the peduncle in tho 
typical Malacostracan antenna are the proximal six segments of 
the complete limb. Of these the third liears the exopodite, and 
tho fourth, though small, is usually distinct. In the Decnpoda 
this arrangement is obscured by the facts (a) that the fourth seg¬ 
ment is usually separated from the third by a sublongitudinal 
instead of a transverse articulation, and ( h) that the first segment 
has disappeared, as in some other cases (Tanaidaeea, some Isopoda, 
Euphausiueea). Though there is nothing to show what has become 
of this segment, the actual proximal member of the limb is 
betrayed as the true second segment by the presence upon it of tho 
o]K)ning of the green gland*. 

If the conclusions in tho foregoing paragraphs he justified, it 
appears that tho exopodite stands upon the third and fourth seg¬ 
ments of tho primitive limb when these segments are not parted 
by an articulation, and that when they are so parted it may stand 
upon either of them, but usually stands upon the third. The term 
basipodite , applied to the actual segment upon which the exopodite 
stands in any limb, lias thus only an empirical significance, and I 
have therefore proposed ( 3 ) certain terms to distinguish the 
various members of the limb which are known by this name. The 
third segment is the probasipodite \ the fourth is tho metabasi - 
podite +. A double segment compounded of these two is a sym- 
basipodite : either of them, when it alone bears the exopodite, is a 
hcniibasipodite . The basipodal structure, which appears sometimes, 
as in the maxillule of certain Polycopidrc, to arise by the union of 
the fourth and fifth segments, may he termed an allolasipodite . 

6 . The Protopodite. 

From the foregoing considerations it is evident that the 
recognition of a three-segmented protopoditc in tho Crustacea is 
purely empirical, for the actual third segment is not homologous in 
all cases, beiug sometimes the third segment of the primary series, 
sometimes compounded of the third and fourth, sometimes tho 
fourth alone, and probably in a few instances comtxmnded of the 
fourth and fifth, the actual second segment in the latter two cases 
being compounded of the primary second and third. • The 
exopodite, when present, is nearly always upon the actual third 

* See Borradaile ( 4 , p. 884) and Hansen ( 16 ). 

t Preuchiopodite of Couttero (10). 
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segment, but in the Acanthotoma of Sergestes arctiam (PL VTT. 
fig. 3) it is upon the fourth, so that the protopoditc consists of 
four segments. A protopoditc may, of course, oome to consist of 
two actual segments or even of one, but it never comprises fewer 
than three primary segments. 

6 . Ejpipoditbs. 

The homologies of the more proximal exites—the epipodiie s, in 
the widest sense of that term—are more obscure than those of the 
•xopodite. The occurrence of two epipodites is so widespread that 
we must attribute to the ancestral limb at least that number, and 
possibly more. But there are indications that during the evolution 
of the subphylum new exites of this kind have appeared, by 
branching and division of the original two and perhaps also by 
menstie repetition. 

In the trunk-limbs of the Conchostraca and NotoBtraca (PL VIII. 
figs. 11-13,17) there stands, immediately at the base of the flabellum 
and proximal to it, a single epipodite—the “branchia,”—thin- 
walled. vesicular, and varying in shape but usually elongate. In the 
Anostraca (PL VII. fig. 9; Pl. VIII. fig. 10) there may bo recog¬ 
nized, in a similar position to the branchia of the Notostraca and 
Conchostraca, but at some distance from the structure which has 
been supposed to represent the fiabellum, an elongate vesicular epi¬ 
podite which clearly corresponds to that of the groups just men¬ 
tioned. Proximal to this again there is in some genera ( Branchipu *, 
Artemia , Strevtooiphalus, etc.) a plate-like structure whose edge 
is usually scolloped in a characteristic manner. This is also, by 
definition, an “ epipodite,” and has been called the proepipodite to 
distinguish it from the more distal epipodite, which we will call 
the metepipodite , both here and wherever else it may be recog¬ 
nized. But in other Anostraca [ Bolyartemia ,, Cliirocephalu* 
(Pl. VIII. fig. 10), Branchineotella , etc.] there are, in place of the 
single proepipodite, two similar but smaller plate-like structures. 
Iladay ( 12 ) thinks that in the Anostraca which have a single pro¬ 
epipodite that structure represents one of the two of Chirocephalvs , 
etc., standing in the place of the pair, the other being absont. In 
some oases, however ( Ohirocephalus altaicu *, C. bairdi , etc.), 
there are two proepipodites incompletely divided at their base, from 
which it seems more probable that, as Hansen suggests, the single 
plate of Branchipue represents both those of Ohirocephalus . 
Whether we are to regard the latter structures as formed from the 
former by division, or as forming it by fusion is an open question. 
But, since there are instances, as in the Lophogastridre, in which a 
proximal epipodite is undoubtedly oleft into branches; and since 
also, in those Anostraca which have upon the majority of their 
trunk-limbs two proepipodites, the last limb, whioh is rudimentary 
and does not show the high specialization of the others, often 
bears a single narrow proepipodite, whioh may be notched at the 
tip, it seems upon the whole more likely that the primitive con¬ 
dition is that in which there is but one proepipodite, and that the 
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condition in which two of these structures arc present is derived 
from the primitive condition by division of the proepipodite. 

In most of the trunk-limbs of Cladocera Calyptomera (1*1. VIII. 
figs. 14, 15) metepipodite and proepipodite are both recognizable. 
In many other crustacean limbs one or more epipodites arc present, 
but their structural features are very diverse, and their morpho¬ 
logical relations, among themselves and with the epipodites of the 
Branchiopoda, can only be decided if it be possible to establish 
categories of these structures by means of some constant relation 
to the primitive segmentation of the limb. That we must now 
endeavour to do. 

In the trunk-limbs of the Anostraca, where the axis is unseg- 
mented and the exopodite either much displaced distally or entirely 
absent, leaving vacant its normal site opposite the third and fourth 
endites, the wide bases of all the epipodites appear from the figures 
of various authors to differ considerably in position, and in any 
case to be more distally placed than those of other Crustacea. In 
the other Branchiopoda the metepipodite is always upon the second 
segment of the limb, as indicated by endites or sutures *. In the 
Cladocera, where epipodites of both categories are present, the 
proepipodite is upon the first segment. 

The maxillule of Calanus (PL IX. fig. 23) possesses a large 
proximal and a small distal epipodite. The former of these stands 
opposite the first endite and the latter opposite the second endite. 
It seems probable that these represent the proepipodite and metepi¬ 
podite of the other Branchiopoda. The same may be said of the 
two filamentary appendages borne by the first and second segments 
of the foremost cirrus of some Cirripedia. 

On thoracic limbs of the Lophogastridae and Decapoda we again 
meet with more than one epipodite. The proximal of these is 
in the Lophogastrid® a branched gill, which has been shown by 
Hansen to stand upon a vestigial precoxa. In Decapoda it is 
represented, according to the hypothesis put forward by Couti&ro, 
by two gills—the pleurobranchia and posterior arthrobrancliia— 
whiob were first shown by Claus ( 9 ) to originate upon a basal seg¬ 
ment of the limb which is taken into the thoracic wall during 
development. On account of its position this epipodite may be 
regarded as a proepipodite which, like that of the Anostraca, shows 
a tendency to more or less complete division. The more distal 
epipodite stands uj>on the second segment (ooxopodite). In the 
Lophogastrid® it forms the oostegite, and Couture regards the 
setiferous tubercle (setobranchia, 2 ) as derived from it. In 
the Decapoda this distal epipodite may be represented, upon my 
modification ( 2 ) of Coutiire’s theory, by one, some, or all of four 
structures—the mastigobiunchia, podobranchia, anterior arthro- 
branchia, and setobranchia. The first-named two of these proclaim 

* This statement is true of the Notostraea on oithor of the views of its 
segmentation which Have boon stated above, for if tho problematical solerito 
represents a second segment it foils to roach the outer side of the limb, 
leaving the first and third to meet in its place, and the epipodite stands upon 
the mombronu which joins them, though mainly opposite the third. 
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their common origin by occurring in union, developed from a 
common rudiment. Whether the others bo derived from the same 
ancestral structure by division, as the above-stated theory supposes, 
or have arisen independently by meristic repetition, there is in truth 
nothing to show. The occurrence in a species of Hhconaxiu* * of 
a second podobranchia inserted upon, or very close to, the seto- 
branohia shows how easily epipodial structures may bo multiplied. 

In Anaepides (PL IX. tig. 27) we meet ugain with two epi- 
podites. Here, if Hansen’s recognition of certain portions of the 
thoracic terga as precox® be just, both epipodites stand upon the 
coxa, and wo are raced, as in Decapoda, with the alternatives of 
division and repetition. Those thoracic limbs of Amphipoda which 
hear both an oostegite and a gill (PL X. fig. 28) present the 
same problem. 

What these facts amount to is that epipodial structures may 
occur both upon the first and upon the second segment of the limb, 
and that when thore are only two such structures most often one 
is upon each of these segments and they are unlike. Further, 
there is clearly a tendency for them to divide, and this makes 
possible the simplifying hypothesis that primitively there were 
hut two of them—the proepipodite upon the lirst segment and the 
metepipodite upon the second. 

In a further series of cases a limb bears a single cpipodite, which 
we may call proepipodite or metepipodite according as it stands on 
the first or the second segment. Thus, the metepipodite alone 
appears to be present on the first and second trunk-limbs of 
JDaphnia (Pl. VIII. fig. 16), on various maxillules of Ostracoda 
(PL IX. figs. 20 , 21 ) according to Hansen’s view, on the thoracic 
limbs of Lepiostraca (PL IX. fig. 25), and on certain of those of 
Pcracarida f, while it is probably the proepipodite that is present 
alone on various maxillae of Ostracoda and thoracic limbs of 
Oirripedia J and Stomatopoda. In no instance does any structure 
which can he regarded as an epipodite stand on a segment distal to 
the second. 


7 . Notes on Mandteles. 

(a) The Falp in Polyartemia. 

Hansen ( 16 ) describes the mandibles of Branchinpoda as being 
without palp* This statement is no doubt true of the majority of 
members of the Class, hut it ignores Ekman’s discovery ( 13 ), 

* Couti&re, C. R. Soo. Biol. Paris, lxiv, p. 540 (1908). In this papor 
Coutifcre regards the anterior arthrobranokia as a derivation of the pro- 
epipodito, 

f On the maxillipeds of all Ordors exoopt Amphipoda and as oostegites on 
various legs. The ooBtogites, like the gills of Amphipoda, are, of course, on 
the inner side of the limb, but are generally regarded as epipodial. 

J Similar structures sometimes stand on the Bide of the body at a distance 
from the cirri. Whether these be migrated opipodites or homoplastic organs 
does not appear. 
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which I am able to confirm, that a small palp is present in at least 
some species of Polyartemia . 

(b) The Mandible of Cirripedia. 

The mandibles of the barnacles (PL X. fig. 30) are quite 
unlike those of any other Crustacea. They are two-jointed, and 
bear the biting process on the second segment. Tins process, 
moreover, is a thin, toothed blade, very different from the broad- 
ended structures which manipulate the food in other mandibles. 
On these grounds, 1 suggested in 1917 ( 3 ) that in the cirripedc 
mandible it was not as in other Crustacea the true gnathobase, but 
the second ondite that had persisted as the masticatory process. 
Hansen is also struck by the fact that the mandible of Cirripedia 
lias a segment proximal to the biting Iproeess, and he founds upon 
it a suggestion that this limb is not a true mandible but the 
maxillule. He is thus obliged to regard the maxillule as the 
maxilla and the maxilla as one of the paragnatlia. In order to 
hold this view, it would be necessary to assume that the opening 
of the excretory gland has migrated from the maxilla, the latter 
remaining present, and located itself upon the paragnathum—an 
assumption that will probably not commend itself to carcinologists. 
On the other hand, in the mandibles of the Halocypridie (PI. X. 
fig. 31) one of the distal endites (standing, according to Hansen, 
upon the third segment) forms a part, and often the greater part, 
of tho biting process. If here the gnathobase entirely disappeared, 
we should have a condition which would resemble that which 
occurs in the Cirripedia. 

it is also possible that the apparent second segment is not truly 
nietameric with the first, but is an expansion of the sclerite which 
caps the gnathobase, articulating with its axial sclerite, as tho 
selerites of endites not infrequently do. 

I agree with Hansen that the sclerosis of the palp probably 
represents a segment distal to that winch bears the emlite. Jn 
Bat anus a curious soft process of the palp overhangs the articu¬ 
lation of the endite-segment. 

(c) The Incisor Process of Malacostraca. 

The incisor process of the Malacostracan mandible is quite 
peculiar to this Class. It appears at the base of the group, in the 
Leptostraca, fully formed and entirely distinct from the molar 
process. In my paper of 1917 two possible modes of its origin wore 
suggested—that it may have developed with the molar process from 
the gnathobase, or, like the mand'ble of Cirripedia, represent the 
second endite, that of the coxopodite. At the time I inclined, on 
the whole, to the latter of these hypotheses. On further con¬ 
sideration this preference does not seem very well founded. There 
are various instances, from Notostraca onwards, of flanges out¬ 
standing from the biting endite of the mandible, and the incisor 
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process is as likely to have arisen in this way as by union of a 
ooxopodito bearing an endite with the precoxa. As to what lias 
happened to the coxopodite of Malaoostraca, we are still in the 

dark 


(d) The Palp in Paranaspides. 

It is very desirable that this structure should be re-examined in 
a specimen of the maximum size, and Smith's statements ( 22 ) 
concerning its features in such specimens confirmed or disproved. 
According to Smith the species “ may attain an inch in length," 
and “in old specimens [the palp] appears to be distinctly four- 

J ’ointed, and the basal joint carries a very definite little external 
iranch.” 

1 have recently examined a specimen which measured *75 of an 
inch from rostrum to tip of teJson, and *95 inch from the ex¬ 
tremity of the antennal scale to that of the uropod. In this 
specimen the palp had only three joints, and, though the outer 
angle of the basal joint was rather prominent, them was no trace 
of external branch. I have already ( 3 ) reported the same results 
from the examination of other specimens. Professor W. M. 
Tattersall, to whom I am indebted for my material, kindly informs 
me that he has been unable to find the features described by Smith 
in any individual he haB examined. 

8. Notes on Maxillules. 

(a) The Maxillule of the Ostracoda . 

The key to the morphology of the maxillule of Ostracoda is to 
be found in that of Cytherella (PI. IX. fig. 20). In Sars’s 
figure ( 21 ) this appendage, which I regrot not to have had the 
opportunity of examining, presents the aspect of a partially seg¬ 
mented phyllopodium, with a striking resemblance to certain 
larval limbs of Penraidea and Euphausiacea. The basal segment 
bears three endites: Hansen finds indications ef an incipient or 
vestigial separation of the region which carries the first from that 
upon which the other two stand. Distal to this is a segment 
which carries the fourth and fifth endites, another upon which is 
a single, low, sixth endite, and an apical segment. Upon the 
segment of the three proximal endites, and, according to Hansen, 
upon that part of it which bears the second and third endites # , 
stands a broad fringed exite. This, by its relation to the endites, 
might be an exopodite or an epipodite, but, since in Polycopid© 
an indubitable exopodite is borne upon the succeeding segment, is 
probably an epipodite. In the maxillule of Cypris (Pl. IX. 
fig. 21 ) this disposition is found in a different form, the basal part 

• In Sars's figure, whioh is much more explicit in this respoot than 
Hansen’s, the epipodite stands very clearly upon the region whioh bears the 
first endite. The homologies of tho epipoditos of Ostraood maxilluleo require 
further investigation. 
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of the limb being much broadened. The exite of this limb must 
therefore be held to be a metepipodite, and not, as Muller thought 
and as I held in 1917, an exopodite. In Polycope (PL IX. 
fig. 22) the true first segment is more clearly separated from that 
which bears the second and third endites, the opipodite is lacking, 
and there is an exopodite on the succeeding segment, which retains 
a small fourth endite, and is sometimes imperfectly divided from 
the segment which follows it. The maxillules of Myodoeopa are 
reducible to the same ground-plan as those of the other Orders, 
though with much variation in the width of the limb, in the exitus 
which are present, and in the degree of segmentation of the axis. 

[(b) The Max ill alt* of Gala n us. 

The maxillules of a number of Gymnoploa are figured in 
Giesbrecht’s monograph ( 14 ). and to judge by (Jalanus Jin - 
marc hi on 8 they are excellently represented. The interpretation of 
this limb (1*1. IX. fig. 29) is rendered very difKcult by the 
irregularity of its shape, which is due to the fact that the endites 
and exites do not arise in regular order along edges of the limb, 
but project in various directions from the borders of the anterior 
and posterior faces. There are three well-marked endites and 
three exites. The first endite (gnathobase) and the first exite 
(proepipodite) are larger than the others, and stand upon 11 rather 
swollen basal region of the limb; the second and third endites 
and the second exite (metepipodite), which is small and hears only 
a single seta, are placed upon a narrower region beyond, the second 
endite standing in the furrow distal to the enlarged first segment. 
A groove beyond the second endite marks the beginning of ar long 
segment— the fourth, or perhaps fourth and fifth-—upon which 
stands the exopodite. Distally this segment bears a low seti- 
gerous internal prominence, which is perhaps the fourth endite. 
Beyond it are three ill-defined segments, each of which is upon 
the inner side prominent and provided with setae. 

(c) The Maxillule of Decapoda. 

In this appendage (PL X. fig. 82) the most external member 
of the transverse row of scleriteswhich constitute the firm 
portion of the precoxa, is fused with that hardened section of the 
outer side of the limb which represents the ooxopodite, to form 
the “articular sclente” named in my description ( 5 ) of the 
maxillule of Caroinus, It is, however, hardly true to say, with 
Caiman ( 6 ) and Hansen ( 16 ), that the first two segments are 
fused. The condition is rather that which is found in various 
phyllopodia [as the trunk limbs of Notostraca; maxillulo of 
Cypridina (Hanson, 16 ); maxilla of Calanus , Stomatopoda, 
Decapoda, etc.], in which to each endite there correspond one or 

# In Carcinns four in number, including the component which is merged 
into the articular sclorite. 

Ann. iSc May. N. Hist. Ser. 9. VoL xvii. 


14 
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more discontinuous scleriteB placed in transverse order upon the 
axis. In the limbs it frequently happens tluit upon the outer side 
a single sclcrite corresponds (whether by non-severance or reunion) 
to two endites. That the scloritos which run across the limb 
belong, even when they are continuous with the stiffening of the 
endites, in great part to the axis is clearly shown by the fact that 
the endopodite may be borne upon one of them towards its 
mediad end. 

The exite upon the first segment of the maxillule of various 
Eucarida, which was formerly called the exopodite and which 
I proposed to regard as a proepipodite, is treated by Hansen as a 
structure sui generis , the pseud exopodite, presumably because of 
its late appearance in the larval history. This is probably the 
best course to take with it. 

9 . Notes on Maxillae. 

(a) The Maxilla of Chirocephalus. 

The maxilla, which is at best subvestigial in Branchiopoda, has 
in the British species of Chirocephalus ( C. slagnalis , according 
to Daday) almost absolutely disappeared. 1 was at first of opinion 
that no vestige of it remained, but Dr. H. G. Cannon informs me 
that by means of sections he has discovered that it is represented 
by an exceedingly small prominence (about 50 p long in an adult 
male), bearing three spines rather shorter than itself, directed 
towards the mouth. The information may he of use to zoologists 
who have vainly endeavoured to demonstrate this appendage to a 
class. 


(b) The Maxilla of Calanus. 

Hansen’s description of this appendage in Megacalanusprinceps 
corrects in various particulars previous accounts of its structure 
in Calanoida, including my own. I am unable, however, to see in 
Calanus fnmarchicm (PI. VII. fig. 8) all the details found by 
Hansen in the larger species. There apjiear to mo to be three 
large segments, each hearing two endites, and therefore represent¬ 
ing two primary segments, followed by throe small segments 
without endites. Thus nine primary members are indicated. On 
the second and third segments the distal oudite is separated from 
the body of the segment by a slanting suture. On the outer side 
of the second large segment, the seta which Hansen regards as a 
vestige of the exopodite is placed at the proximal end, not midway 
as in Megacalanus. It would appear from Hansen’s figure that 
in Megacalanus the region which corresponds to the first double 
segment in Calanus possesses several sclerites, which are so dis¬ 
posed that the sclcrite of the first endite is separated by an expanse 
of uuiliickened cuticle from its corresponding solerite of the axis, 
but united to the axial yeltsritu which corresponds to the second 
endite. 
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(c) The Maxilla of Decapoda. 

The scleritc system of this limb varies greatly with the shape, 
which in turn depends upon the disposition o£ the branchial 
passages. I am not at present prepared to put forward a definitive 
theory of its homologies, but I offer provisionally the follow¬ 
ing scheme:—The first segment remains largely membranous 
(IM. X. fig. 33). Its endite is or is not united by stout 
cuticlo to the axial scleritc which corresponds to the second endite. 
On the outer side of the base of the limb there fits a stout cap of 
considerable size. This is sutured to a sclerite of the body-wall, 
and, therefore, presumably belongs, in part at least, to the first 
segment of the limb. But upon its inner edge, sometimes quite 
near the proximal end, there abuts, without union, a sclerite which 
runs across the axis of the limb from the second endite. This 
would seem to indicate that it represents also the outer portion of 
the second segment. The third and fourth endites are united at 
their bases into a common sclerite, which continues for a longer or 
shorter distance across the limb. A short sclerite stands upon the 
outer side of the limb, distal to the basal cap. It may belong to 
•the third segment, though Hansen, finding in Nrphropsis a 
devious connection between it and the transverse sclerite of the 
second (and first) endite, regards it as the second segment. In 
that case the basal cap would belong to the first segment only, 
and the third segment would have no representative on the outer 
side of the limb. An irregular zigzag vow of sclerites, comprising 
at least two pieces, and having in crabs an M-shape ( 4 ), crosses 
the limb distal to the origin of the fourth endite and bears.the 
exopodite and endopodito. It represents, I believe, the fourth 
segment. 

10. The Maaillipkd of Calanus . 

The absence both of exitos and endites makes the morphology 
of this limb exceedingly difficult. The view concerning it which 
was put forward in my paper of 1917 ( 3 ) still appears to me best 
to explain it. 1 believe that the three low setigerous prominences 
on the second actual segment (Pl. X. fig. 34) indicate that 
this segment comprises the second, third, and fourth primary 
members of the limb. That there are six segments beyond this, 
bringing up the total to ten, is, I believe, due to an abnormal seg¬ 
mentation of the distal region. There is nothing to show where 
the exopodite stood, but doubtless it was opposite the third or 
fourth endite. The protopodite therefore consists of the first two 
actual segments, and comprises four primary segments. 

Jl. The Thobaukj Pbecoxjs of Anaspididje. 

The areas, marked off by a depression, at the sides of the terga*, 
which Hansen regards as representing the precoxse, are recog¬ 
nizable by his description ( 16 ), not only in Anaspides in which 
he discovered them, but also in Paranaspidcs. Whether they 

14* 
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are indeed the first limb-segments is another question. The two 
internal processes of the maxilliped and the two opipoditos suggest 
that the precoxa has fused with the coxopoditc; but the internal 
processes are collateral, not successive, and the Decapoda supply a 
parallel for the existence of two motepipodites, while the taking 
up of the precox© into the thoracic wall in other Malacostraca 
supports Hansen’s view. 
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EXPLANATION OF THE PLATES. 

Plate VIL 

Fig. 1 . Maxilla of My sis larva of Penmus, After Claus. 

Fig* 2 . „ Acanthosoma of tieryestus comiculnm . After Hanson. 

Fiy. 3. „ „ „ 8, arcticus. After Hansen. 
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Fig. 4. Mavilla of a ponmid Zoaea. Aftor Claus, 

Fig. 5. „ Anixocaris. After Ortmann. 

Fkj. 0. ,, Fi88ocarut. After Ohms. 

Fig. 7. ,, Zoma of Thiu. After Clous. 

Fig. 8. Calaniis jiiim-archicns. 

Fig. 9. lltli trunk limb of Print irsphalus priscus. After Daday, 

Plate VIII. 

Fig. 10. fith trunk limb of Chiroecphalus sp. 

Fig . 11 . 2nd „ „ female Cyrlesfheria hislojii. Aftor Sar 8 . 

Fig. 12 . 8 th’ „ „ malo Eatheria. elisabethio. After SarB. 

Fig. 18. 2nd „ „ „ „ „ ,, 

Fig. 14. 1 st „ „ Sidn erystaUina. 

Fig. 15. 3rd „ „ Daphnia pul ex. 

Fig. 16. 2nd „ ,, Daphnia nmgnn. After Hansen. 

Fig. 17. 10 th „ „ Apu» cancriform is. 

Fig. 18. Stages in the dovolopxnont of the trunk limbs of Apus. After Clans. 

Plate IX. 

Fig. 19. Stages in tho development of the trunk liraba of llracliipus. After 
Claus. 

Fig. 20 . Maxillule of Cytherdln aby88ornm. After Sara. 

Fig. 21. „ Cypris sp. 

Fig. 22. „ I'olycope paurtata. After Sars. 

Fig. 23. „ Calannn Jinmarchinns. 

Fig. 24. Maxilla (“ maxillipod ’’) of Cypridina rwrvegica. 

Fig. 25. Thoracic limb of Nehalia bipos. 

Fig. 26. Outline of axis of thoracic limb of old fomale of the aamo. 

Fig. 27. Maxilliped of Anaspiden. Aftor HanBon. 

Plate X. 

Fig. 28. 4th thoracic limb of female Gammarus. 
f if 7 . 29, Peduncle of antonna of Janira. After Sara. 

Fig. 30. Mandible of Lepait anatifera : external view with the body and palp 
somewhat divarioatod, and posterior view of the body only. 

Fig. 31. Mandible of Canchwcia eleyans. Aftor Hansen. 

Fig. 32. Maxillulo of Card nun mam as. 

Fig. 33. Maxilla of Ca rcinnn m<man. 

Fig. 34. Maxilliped of Calanus jinmarchicus. 

Fig. 35. 2nd swimming limb of Dolops report a, Aftor Bouvior, 

Lettering on Plates. 

up. Apioal lobe. 
hr. Branohia. 
t.pl. Coxal plate. 

nn. Endopodite, 
end. Endite. 

<*/i. Epipodito. 
t\r. Exopodite. 
oaf. OoRtegito. 
m.ep. Metepipodite. 

m.ep.\m.ep.". Two metepipoditoa upon tho same limb. 
p.ep. Proepipodite. 

p.ep.\ p.ep.". Two proepipoditOB upon tho same limb. 
pip. Palp. 

1 * 8 . Emliios or primary segments corresponding to them. 
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XXV11T .—Descriptions and Records of Bees. —CVITT. 

By T. D. A. Cockerell, University of Colorado. 

Mesonychium porteri (Herbst). 

5 .—Length about 12 mm. 

Robust; head purple, with long black hair, scanty on 
face; labrum black, the upper part shining; antennte black; 
thorax black, the posterior disc of mesothorax, scutellmn, 
and mesoplcura purple ; area of metathorax black, opaque, 
the lower end shining; long hair of thorax entirely black ; 
tegulae greenish blue in front. Wings dilute fuliginous, 
shining purple ; first recurrent nervure falling short of 
second intercubitus. Legs purple, with long black hairs ; 
spur of middle leg with three minute apical spines, two very 
short, the other longer. Abdomen brilliant shining blue, 
suffused with green, first segment witli long black hair. 

Tingo, Peru, alt. 7275 ft., Aug. 1G, 1925 ( Cockerell ). 

This appears to be the Melissa porteri of Herbst, 
from near Arica, without doubt. It is closely related to 
M . jenseni (Priese), from Mendoza, but easily separated by 
the brilliant shining abdomen ; also allied to M . camfescens 
(Lep.), from S. Paulo, but known by the purple colours of 
head and thorax and the brilliant colour of the abdomen. 

Caupolicana malvacearum } sp. n. 

Closely allied to the Chilean C. hirsuta , Spinola, differing 
thus :— 

? .— More robust, face broader, third antennal joint 
considerably longer; thorax anterior to tegulte with a band 
of black hair right across ; upper part of pleura with black 
hair. Wings longer and more ample, stained with reddish 
brown, basal nervure more remote from ncrvulus. Legs 
with black hair, the scopa of hind femora black. Abdomen 
with long white hair on first segment, but wholly without 
hair-bands; white hair at extreme sides of second segment. 

<?.—Third antennal joint much longer; thorax above 
with a very broad band of black hair from side to side, 
connecting with the black hair on upper part of pleura; 
hair on middle aud hind femora black. Abdomen with long 
white hair on first segment and a short band of pu;re white 
hair at extreme sides of second, but no transverse bands. 
The abdomen has a very faint greenish tint. 

Tingo, Peru, Aug. 18-22 ( Cockerell). 
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Regularly visiting malvaceous flowers ( Cristaria multifida , 
Cav.j. 

It was also seen to suck ut Lycopersicum peruvianum . 
The type is a ? . 

Distinguished from C. bicolor, Friese, which Herhst 
refers to C. hirsuta, by the black hair of hind fenura 
and the black band across thorax. It must also be dittcrent 
from C. interrupta , Perez, which Ilerbst says represents a 
coast-race of C. hirsuta. The difference m the antennae 
shows that C. malvacearum is a distinct species. 

Caupolicana egregia (Friese). 

Tucuman, Argentina. 

Described as a variety of the Chilean C. fulvicollis , Spin., 
but better regarded as a distinct species. 

Lithurgus aterrimus, sp. n. 

? (type).—Length about 14*5 mm. 

Black, with entirely black pubescence; wings dusky ; 
mandibles massive, tridentate at apex, base concave; labrum 
with a median groove ; clypeus transverse, short, coarsely 
punctured but shining, the punctures sparse in middle ; no 
facial prominence ; flagellum obscurely brown beneath ; 
niesothorax shining, with strong well-separated punctures ; 
basal nervure falling a little short of nervulus ; hind spurs 
long, curved at end ; abdomen shining. The mouth-parts 
are greatly elongated. 

.—Similar, except for the usual sexual differences and 
the presence of a tuft of pale ochreous hair at the outer 
side of base of each antenna. 

Tingo, Peru (type-locality), Aug. 16-22 (IF. P. Cockerell ); 
many specimens, all at flowers of Opuntia . 

Also one at Yura, Peru, alt. 8450 ft., Aug. 23. 

Related to L . muticus , Herbst, from Chile, but easily 
known by the entirely black hair of the female and black 
hair of male clypeus. 

Megachile piurensis } Cockerell. 

This was described from the male. At Paita, Aug. 28, 
1925, 1 took six females and a male. 

The female closely resembles the male, and has the hair 
entirely black, including that on face and ventral scopa. 
Compared with H\ eulalia , Ckll., it is larger and more 
robust, with much darker wings, and the abdominal segments 
have deep transverse channels. The mandibles are quadri- 
deutate. 
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Megachile chilensis , Spinola. 

This Chilean species (which 1 have from Santiago) 
extends up the coast into Peru; in 1925 I took it at 
Tingo, Aug. 16-22, both sexes at flowers of Kncelia 
canescens ; also at Yura, Aug. 23, and Tia Baya, Aug. 19. 
The one at Yura was on Mesembryanthemum flowers. 

Megachile grandibarbis , Perez. 

Vachal records this from Arica. My wife and I took 
three males at Yura, Peru, Aug. 23. They were at flowers 
of Marrubium vulgare. 

Megachile flammiventris , Yachal. 

Described from Arica. I took it at Tingo, Peru, Aug. 16 
and 17. It visits flowers of Encelia canescens . 

Megachile encelice , sp. n. 

? .—Length 10*5-11*5 mm. 

Black, with black and white hair, the ventral scopa 
entirely bright ferruginous; mandibles broad, quadridentate; 
clypeus densely rugoso-punctatc all over, with a median 
keel or line, the lower margin excavated in middle, with a 
central tooth ; front entirely dull. Head with very long 
hair, on cheeks white, with a little black anteriorly, on 
vertex black, in the region about antennae white, with black 
intermixed, on clypeus black, but white at sides of face; 
antennas black; mesothorax and scutellurn densely and 
finely rugoso-punctate, the former glistening in middle ; 
hair of thorax long and dull white, mixed with black on 
dorsum ; tegulm black. Wings strougly smoky, the upper 
half of marginal cell fuliginous. Legs black with pale hair, 
but small joints of tarsi dark red, and tarsi with red hair on 
inner side; spurs ferruginous; hind basitarsi not broadened. 
Abdomen with white hair on first segment, and narrow 
entire white bands on the following four; disc of second 
segment with thin white hair, third to fifth with black; sixth 
segment straight in lateral profile. 

Tingo, Peru, Aug. 16-22, 1925 ( Cockerell ). 

Visits Encelia canescens along with M. flammiventris , to 
which it is allied, differing by the banded abdomen, white 
hair of pleura, &c. Iu Schrottky's table of Brazilian 
species it runs nearest to Af. parsonia, Sky., but it is quite 
distinct* 
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Anthidivm simu/ans, sp. n. 

c? (type).—Length about 13 mm. (abdomen curved 
downward), anterior wing 9*5 nim. 

Black, with bright yellow markings, the yellow' including 
clypeus (with or without two small black stripes above), 
mandibles (except the tridentate apex), spot above eye, 
marks at anterior corners of mesothorax and above tcguUe 
(or the latter wanting), marks on scutellum and axilhe, 
marks on tegulae in front and behind, spots on middle and 
hind knees, outer face of tibisc (partly invaded by black on 
hind tibia*), basitarsi (tarsi at end red), four spots on each of 
first six abdominal segments (lateral ones on sixth very 
small), and two spots on seventh segment; hair of head 
and thorax white, dorsally pale fulvous ; antenna*, entirely 
black; eyes areen. Wings fuliginous. Spurs pale reddish. 
Abdomen shining, sixth segment with long curved lateral 
spines, apex with three sharp straight spines, the middle one 
much shorter than the others. 

9 .—Length ] 0*5-11 mm. 

Mandibles multidentate ; clypeus with a large wedge- 
shaped black area, its base on upper margin; lateral face- 
marks triangular ; large cuneiform light marks above eyes; 
marks on mesothorax larger; yellow stripes on femora; 
sixth segment nearly all pale, w r ith a median black line, its 
margin quadridentate; ventral scopa yellowish white. In 
one specimen the dark mark on clypeus is reduced to a 
series of spots. 

Tingo, Peru, Aug. 1(5-22, 1925 ( Cockerell ). 

It visits flowers of Encelia canescens. Apparently closely 
allied to A. ariceme , Friese, described from the female 
taken at Arica, but known by the large black mark on the 
clypeus. The male resembles A. 22-pu?icfatum, Friese, 
from Ecuador; but that lias the apical segment of abdomen 
entirely black, the marks on scutellum and axillae much 
larger, and the face narrower. The females of the two 
species also differ conspicuously. A. 22-punctatum is perhaps 
not separable from A . deceptum , Smith. 

Anlhidium paitense , sp. n. 

.—Similar to A . simulans , t.nd at first sight appearing 
identical, but the end of the abdomen has broad rounded 
lateral lobes instead of spines. Clypeus entirely orange- 
yellow, yellow marks on scutellum large ; sixth abdominal 
segment with only two yellow spots; seventh entirely 
black. 
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Paita, on the coast of Northern Peru, Aug. 28, 1925 
(Cockerell ). 

Another relative of these species is A. cuzcoeme , Schrottky, 
from Cuzco ; but that has the thorax without yellow marks 
and the tegulae ferruginous. 

Anthidium atricaudum , sp. n. 

? .—Length about 12 mm. 

Very robust, with long mostly black hair, hut it is grey 
about antenmc, on thorax above (but long black hair on 
scutellum), ou middle of checks, and on first abdominal 
segment; the pale markings are creamy-white, consisting 
of a spot above each eye, a rather large sub pyriform spot 
at each side of first two abdominal segments, and small 
spots on third segment. Wings strongly brownish ; apex 
of abdomen strongly quadridentate. The mandibles have 
six teeth. 

Yura, Peru, Aug. 23 (Cockerell). 

Closely related to A. matucanensc , Cklh, of which only 
the male is known. It is, however, distinctly larger and 
more robust than m.atucanense , which is contrary to the 
expectation in Anthidium , and the markings of the abdomeu 
are greatly reduced. It also differs in having the hair of 
the legs entirely black. 

Chilicola styliventris (Priese). 

Described under Qidiscelin , from Peru, no special locality 
cited. At Tingo I took two females, Aug. 22, and a male, 
Aug. 16. The first recurrent nervure varies from a little 
before to a little behind the intercubitus. 

Chilicola chalcidiformis (Meade-Waldo). 

Tdioprosopis chalcidiformis, Meade-Waldo, from Patagonia, 
is closely allied to C. plebeia , Spinola ( vernal is , Phil.), from 
Chile. 1 saw the male type iu the British Museum ; it baa 
great hind femora, like a Nomia ; the hind tibiae are very 
broad, trigonal, bright red. 

Camptopceum maculatum , Spinola. 

C. reedi , Ckll., is this species, agreeing with specimens 
received from Dr. Herbst. 

Camptopceum (Acamptopcpum) inauratum , sp. n. 

$ .—Length nearly 12 mm. 

Black, without metallic lustre; broad supraclypeal marks, 
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large dog-ear marks, and large triangular lateral areas of 
clypeus pale yellow ; base of mandibles with a cream- 
coloured spot; scape black, flagellum obscure red beneath 
except at base ; face very broad ; eyes blue-gieen ; face, 
cheeks, and occiput with long white hair, vertex with black 
hair; mesothorax and scutellum shining; dorsum of thorax 
and tubercles covered with bright fulvous hair, pleura and 
sides of nietathorax with white; tegulae reddish testaceous. 
Wings faintly dusky ; stigma dark ferruginous, nervures 
fuscous; basal nervure meeting nervulus; second cubital 
cell a little longer than first below, receiving recurrent 
nervures far from base and apex ; marginal cell broadly 
tiuucate. Legs black, with dull white hair, pale fulvous 
on inner side of tnrsi; spurs red, on middle tibiae very long; 
anterior knees pale yellow ; bind tibue with much of basal 
half dull white; hind basitarsi pale yellow. Abdomen 
shining, extremely finely punctured ; no tegumentary bands 
or spots, hut pale fulvous tomentum forming large patches 
at sides of second ^slightly invading first), third, and fourth 
segments, and bands along hind margins of these segments 
(slightly interrupted on second), and covering fifth seg¬ 
ment, exeept that the apex is covered with grey hair; 
ventral segments with testaceous bands, the fif lIi with a 
broad shining ferruginous apical lobe. 

Tia Baya, Peiu, Aug. 19 (Wilmatte P. Cockerel 7); at 
flowers of a malvaceous plant (Malvastrum capitatum). 

A very handsome and distinct species, related to the 
Argentine C. prinii , Ilolmberg; blit much larger, with 
darker stigma and mat kings differing in detail. 

Camptopceum (Acamptopoeum) vagans , sp. n. 

<f.—Length about 8 mm. 

Head and thorax black, the vertex tinged with blue. 
Abdomen dark blue, green at sides and base ; pubescence 
white, only moderately abundant, forming bands on 
abdominal segments. Eyes pea-green, face broad ; clypeus 
(except two black spots), labrum, mandibles, supraclyp< al 
mark, large dog-ear marks, lateral face-marks (ending 
acutely on orbits about halfway up front), and broad stripe 
on scape yellow ; flagellum pale yellowish fulvous beneath ; 

E rothorax with an interrupted pale yellow band, tubercles 
lack ; mesothorax shining, with extremely fine punctures ; 
tegulae hyaline with whitish spots. Wings dilute brownish ; 
stigma and nervures dark fuscous; basal nervure falling 
short of nervulus; second cubital cell a little longer than 
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first below, receiving first recurrent nervure about twice as 
far from base as second from apex. All the knees, anterior 
tibia? very broadly in front, margins of middle tibia; on 
outer side, about half of hind tibia;, and outer side 
of basitarsi, all pale yellow ; spurs very pale reddish. 
Abdomen shining, very finely punctured. 

Paita, on the; coast of Northern Peru, Aug. 28 

( Cockerell ). 

Closely related to the Chilean C. subrnetaUicum , Spinoln, 
but with differently coloured legs and eyes, and other 
differences in detail. It is not C. nigritarse, Vaehal, which 
lias the scape all black, and occurs in the mountains of Peru. 
It is surprising to find a species of Chilean facies so far 
uorth. 

Panurginus herbsti , Pricse, 

? .—Chiloe Island, Jan. 1895. 

More melanic than the type, the mandibles being black, 
and the yellow spots on the knees so small as to be almost 
invisible. 

Pasiphaeperuviana, sp. n. 

cJ .—Length about 7'5 mm. 

Shining black, without metallic tints, legs and antenna; 
entirely black, spurs ferruginous ; pubescence dull white, 
long and abundant on head aud thorax, dark brown on 
scutellum. Head very broad ; mesothorax and scute!lum 
polished, hardly punctured ; tegulae dark, slightly brownish. 
Wings hyaline, faintly dusky apically ; stigma obscure 
brown, nervurcs dark; legs with white hair. Abdomen 
shining, thinly hairy, without evident bands. 

Tingo, Peru, Aug. 22 ( Cockerell ). 

Somewhat like the male of P. rufiventris , Spinoln, which 
is bluck, and is, according to Herbst, perhaps identical 
with P. tristis , Spinola. It is readily separated from 
Spinola's species by the colour of the hair on face and 
thorax, the whole face and front being covered with long 
dull white hair. 

PasiphaP orient alls (Vaehal). 

Vaehal described this from two specimens, in bad con¬ 
dition, from Argentina. Later, he said he had a specimen 
from Antofagasta, on the coast of Chile. It is very un¬ 
likely that the latter was really the same. I am surprised 
that any bee should occur at Antofagasta, which is nearly 
as barren as the moon, except for the cultivated areas in 
towu. 
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Xeromelissa, gen. nov. (Hyltuida). 

f .—Mentuui very long, so that the mouth-parts can he 
extruded and look like those of a long-tongued bee, but 
tongue short, broadly bilobed, strongly timbriate, with 
adjacent narrow paraglossa also fimbriate, much as in 
Ilylwus ; labial palpi three-jointed, first joint very large 
and broad, longer than the other two combined, with a few 
scattered spiniform bristles, one on inner side, not far from 
apex, much longer than the others, being a very little 
longer than the second joint of palpus ; second joint elon¬ 
gated, cylindrical, moderately stout; third slender, longer 
than second, and having a couple of little spines at apex ; 
blade of maxilla short, divided into an inner opaque portion 
beset with very numerous long bristles and an outer 
hyaline part which is about tv ice as broad in the middle, 
but no broader at the apex ; lacinia neither produced nor 
hairy ; no outer comb ; inner comb very well developed, 
with about a dozen curved bristles ; maxillary palpi 
enormous, extending far beyond blade, three-jointed, dark 
brown, fusiform, very broad, the basal joint much the 
shortest, cup-like, with concave apex ; second joint longest, 
extremely broad, about halt* as wide at apex as at base ; 
apical joint a little shorter than the second, narrow 
conical, pointed. Finely plumose hairs on bead, thorax, 
and abdomen, but long hair of hind legs (which carries 
a few pollen-grains) simple ; labrum broad, smooth, semi¬ 
circular, with a few excessively minute hairs ; malar space 
linear; no facial fovea?, but inner orbital margins marked 
by a delicate ridge, smooth on the mesad face ; antenna? 
12-jointed ; flagellum short and stout; scape short and 
thick; antennal joints 4 to 7 much broader tbau long, 4 and 5 
together shorter than 3; clypeus high, facial quadrangle 
much longer than broad ; eyes bare ; ocelli large, in a 
very broad triangle; no pygidial plate ; sting-palpi well 
developed, slender, dark ; claws deeply bifid, pulvilli very 
large ; hind spur minutely serrate. Wings minutely hairy ; 
stigma lanceolate, well developed; marginal cell lanceolate, 
narrowed to obtusely pointed very briefly appendiculate 
apex, a short distance below costa; two cubital cells, the 
first much larger thau second, but second large, longer 
than high, very broad on marginal, receiving recurrent 
nervures very near base and apex; second recurrent ordi¬ 
nary, the apical part vertical (not as in Collctes) ; basal 
nervurc moderately curved, falling short of nervulus by 
a distance about equal to length of latter ; form robust. 
Head and thorax moderately hairy ; postscutelluw beset 
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with miuute white plumose hairs ; area of metathorax dull, 
with microscopic raised longitudinal lines. Abdomen broad, 
without hair-bands, its ventral surface thinly hairy, but 
with no scopa; hind tibia; with long hair, not deuse; 
structure of legs ordinary ; pale tegumeutary markings on 
head, abdomeu, and legs, but none on thorax. 

A very remarkable genus, most nearly allied to the 
Australian Euryglussa , but by reason of the extraordinary 
palpi and other characters forming a new subfamily 
(Xeromeiissiuse). The colour-pattern of the abdomeu 
resembles that of Ntopasiphac, from W. Australia. 

Xeromelissa wilmatta *, sp. n. (Figs. 1 & 2.) 

? .—Length about 6*5 mm. 

lllack, with white pubescence ; eyes light brownish ; 
cl)peus with a narrow median yellow band, broadened on 


Fig. 1. 



XeromeltMa toilmatta 8p. n. 

Fig. 1.—Tongas and labial palpi. 
Fig. 2.—Maxilla and palpus. 


upper margin, and joining a broad transverse band which 
extends along lower margin, the whole making a reversed T; 
lateral face-marks consisting of short bands between lower 
corners of clypeus and eye; labrurn brown, pallid at extreme 
base and sides ; outer face of mandibles pale yellow; sides 
of face, upper and posterior part of cheeks, and occiput 
with conspicuous white hair; lower part of cheeks polished, 
with small punctures; apical part and under side of flagellum 
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obscure fcrriginous ; scape block ; clypeus shining ; front 
dull, finely punctured ; mesothorax and scutcllum shiuiug, 
finely punctured, nearly bare, but white hair forming a band 
between them ; postscutellum and sides of metatborax with 
much white hair ; tubercles and lateral margins of meso- 
tliorax hairy ; tegulue pale rufo-testaceous, with a cream- 
colored spot. Wings dilute brownish, stigma and nervures 
dark brown. Legs black, with knees, anterior tibiae in 
front, all tibiae at apex, and basitarsi more or less, yellowish 
ferruginous. Abdomen dull, convex, without hair-bands or 
spots, first segrneut not hairy ; hind margins of segments 
with white tegumentary bands, broadly emarginate anteriorly 
at sides ; venter dark brown without markings. 

I am indebted to my colleague, Miss Norma LeVeque, 
for the figures of the mouth-parts and for critical obser¬ 
vations on the tongue and puraglossaj. The following 
measurements are in microns :—long bristle on first joint of 
labial palpus 53; length of third joint of labial palpi 02 ; 
apical joint of maxillary palpi 301. 

Tingo, Peru, Aug. 10, 1925 ( Wilmatte P . Cockerell ). At 
flowers of a malvaceous plant (Cristaria multijida). 

My wife took one specimen on our first visit to Tingo. 
We recognized that it was of unusual interest, and she 
• spent much time subsequently trying to get another, but 
without success. The exact locality is in the railroad cut 
beyond Tingo station, close to L)r. Hunter’s residence.. 

Anlhophora escomell , Brethes. 

Common at Tingo, Peru, Aug. 17-22 (Cockerell). It 
visits nmlvaccous flowers. 

Dr. Edmondo Escomel informed me that he found only 
two species of Anlhophora in the vicinity of Arequipa. 
They were both described as new by Brethes. The second 
one, A . arequipensis , Brethes, we also found common at 
Tingo, visiting the same flowers. Two years later than 
the publication of A . eacomcli , Friese described A. ulbiceps 
from Tarata, Bolivia, it is almost exactly like escorneli^ 
but rather smaller, with the hind margins of the abdominal 
segments yellowish. A . boliviensis , Friese, from the sume 
place, is no doubt a variation of A . albiceps , as A . escomeli 
varies in a similar manner. 

Anlhophora pilifrons , Packard- 

Described from Quito, Ecuador. A . guachali p, Cameron, 
also from the mountains of Eucador, seems to be identical, 
judging from the description. 
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Centris ( Trachina ) wilmattce , sp. n. 

? .—Length 15 mm., anterior wing 9*5. 

Head and thorax black, the abdomen bright castancous 
red, the hind margins of second and following segments 
infu seated; legs black, the tarsi red apically, and yellow 
spot at extreme base of anterior and middle tibiie ; clypeus, 
labrum, greater part of outer face of mandibles, narrow 
malar space, and lateral face-marks all very bright yellow; 
lateral marks broad below, but rapidly narrowing to a 
slender line along orbits, which grades into a red line along 
sides of front and over to the posterior orbits, becoming 
yellow again a short distance above malar space; elypeus 
high, polished, with scattered punctures; labrum large, 
triangular, with very pale reddish hair at apex; mandibles 
quinquedentato, the innermost tooth small ; antennae pure 
black, the fourth joint brownish ; hair of head and thorax 
above dense, entirely pale fulvous, on front of head, checks, 
and pleura it is white; tegulae dark brown with pallid 
margin. Wings faintly dusky, nervurcs dark. Legs mainly 
with white or yellowish-white hair, the scopa of hind tibiie 
wholly pale, but that of bositarsi dark on inner side; 
anterior tarsi, and inner side of tibiae, with red hair; hind 
kuec-platc elongate, rounded apically, where it is red. 
Abdomen shining, with black hair at apex, venter with 
broad bands of white hair. 

Tingo, Peru, Aug. 22 ( JVilmalte P. Cockerell ). 

A distinct species, with the aspect of C\ bimacvlata , Lep., 
hut clypeus wholly yellow, labrum differently shaped, &c. 
We thought there ought to be a Cent r in at Tingo, bill none 
appeared, until just before we left, on our last visit, my 
wife caught the present species. 

Thygater arequipensis , sp. n. 

<J,—Length about 12*3 mm. 

Black, with the labrum pale yellow ; flagellum very long, 
bright chcotnut-red beneath ; hair of head Jong and white, 
black on vertex ; thorax with white hair anteriorly, then 
a band of black, then orange-fulvous, very bright on 
scutelluin ; pleura with white hair ; tegulue dark, with a 
submarginal fringe of pale hair. Wings with the apical 
field brownish; basal nervure falling a little short of 
nervulus; second cubital cell large, quadrate, broader than 
high, broader above than below, receiving the iirst recurrent 
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nervuro well before the end. Legs with mainly white hair, 
red on iuner side of tarsi, much black on hind tibiae and 
basitarsi. Abdomen shining black, hind margins of seg¬ 
ments not pallid, segments 4 to 6 with thin bands of glittering 
silvery hair, and a thinner band of the same on third; 
dorsum of abdomen thinly hairy all over; sides of venter 
with conspicuous white hair. 

Tingo, Arequipa Valley, Peru, Aug. 22 ( W '. P. Cockerell ). 
At flowers of a plant resembling Amorpha . 

Extremely close to T. montezama , Cresson, from Mexico ; 
but separated by the banded apical segments of abdomen, 
broad second cubital cell, and dark tegulae. There is also 
Some resemblance to T\ bifasciata, var. nigricollis , Vachalj 
from Argentina. 

Exomalopsis paitensis , sp. n. 

? .—A small species with the size and form of E . pulchvUa , 
Cresson, but easily distinguished by the following characters: 
clvpeus shining, with strong punctures ; middle of front 
highly polished ; hair of thorax above scanty, not fulvous, 
pure white on margin of prothorax and tubercles, rusty 
black on disc of scutellum (as in E. ylobusa , Fabr.); on 
post-scutcllum hair is white, with a pale fulvous tuft in 
middle; mesothorax more distinctly punctured. Wings 
brownish, the apex not specially clouded. Stigma deep 
ferruginous ; anterior and middle tarsi with blackish hair 
on outer side; scopa of hind legs very large, pallid, light 
grey ou outer side, bright ferruginous on iuner side of 
basitarsi. The second abdominal segment has oblique 
white bands, but no transverse band. The colour of the 
abdominal hair readily separates it from E. bruesi, Ckll., 
and that of the hind basitarsi from E . zexmenia ?, Ckll. 

Paita, Peru, Aug. 28 ( Cockerell ). 

Diadasia chilensis (Spinola). 

Chile. I have both sexes from Dr. Ilerbst. 

Spinola described it under Anthophora; Ilerbst in 1917 
placed it in Ancylosceiis. 

Diadasia hirsuta (Friese). 

Anoylosceli* hinuta t Friese (Tarata, Bolivia, and Cuzoo, Peru). 

My wife and I took both sexes in some numbers at Tingo, 
Peru, Aug. 17 and 18; it visits malvaceous flowers 
Ann . dt Mag. If. Hut. Sen 9. VoL xvii. 15 
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(Malvastrum capitatum). As Fries© remarks, it is very 
like the North American 1). australis , Cresson. The 
females from Tingo are 11*5-12 mm. long; Friese says 
9-10 mm. 


Apis mellifera ligustica, Spinola, 

Tingo, Peru, Aug. 17 ( Cockerell ). 

The Malvastrum and Cristaria referred to above were 
kindly determined by Mr. E. P. Killip. 


XXTX .—Some Helicoid Snails from Manchuria . 

By T. D. A. Cockerell, University of Colorado. 

My friend, Mr. A. I. Lavrushin, in tlie course of a 
geological expedition, found some snails on the middle 
fork of the Muren River, in Northern Manchuria. 
Mr. Lavrushin’s work was done under extreme difficulties. 
He not only Buffered from fever, but was twice captured by 
biindits, who robbed him of liis supplies. The region is 
politically Chinese, but the fauna is that of Eastern 
Siberia. 


Eulota maackii (Gerstfeldt). 

Ordinary in appearance, but size very variable, max. 
diam. 28 to almost 33 mm. E. billeana , Heude, said to 
come from Sze-chuen, has all the appearance of E . maackii . 
Is it possible that the locality is wrong, or that there is 
some confusion as to the location of lleude's Kiuntcheou? 

Eulota eulemnisca , Cockerell. 

This was described from a shell collected on the coast of 
the Maritime Province of Siberia. A series of specimens 
obtained by Mr. Lavrushin in Manchuria must be referred 
here, though there is no red flush behind the aperture. 
The texture and colour are as in E. middendorffi (Gerst.), 
but the shell is very distinct, being much less depressed, 
with a much smaller umbilicus. The surface is much 
smoother than in E. maackii, and there is only a single 
bund, much narrower than the corresponding one of 
E. maackii . The variation in size is considerable, adults 
having max. diam. 20*6 to 26 mm. 



227 


Helicoid Snails from Manchuria • 

Apparently this shell has been known to authors, and 
referred to E . schrenckii (Midd.). Middendorff's original 
description states that E. schrenckii has max. diatn. 15 mm., 
alt. 10*5 nun., and peristome “ vix labiatum.” Certainly 
this is not our shell. 

The alhnity of E. eulemnisca is with the European 
E. fruticum , but it is abundantly distinct. There is a 
purely superficial resemblance to the Chinese Mastigeulota 
kiungsinensis (Mts.) *. 

Eulota eulemnisca , mut. pur a, nov. 

Five shells are cream)-white, entirely lacking the peri¬ 
pheral bands. 

Eulota lavrushini , sp. n. 

Shell with form of E, ravida (Benson), subglobose, thin, 
semitransparent, shining, dusky pinkish-brown; with rather 
strong riblets, irregularly spaced, about seven in 5 mm.; spiral 
lines evident on upper whorls, but apex smooth ; sutures 
rather strongly impressed ; peristome thin, columella 
strongly reflexed over the narrow but well-defined umbi¬ 
licus; whorls G. Diam. max. 29, miu. 23*5, alt. 28 mm.; 
length of aperture 20 mm. 

One large specimen, perhaps not fully adult, and one 
about half-grown. 

This has undoubtedly been recorded as Bensofl's E . ravida, 
but the type-locality of that snail is Chusau Island, and 
although the general resemblance is very close, I believe 
our shell is distinct. There is no trace of any colour-band. 
There are several other, but smaller, species which apparently 
belong to this alliance. It is quite possible that E. ravida , 
var. lineolata , Mildif., belongs to the species now described, 
but it comes from a much more southern locality and is of 
quite a different colour. It would in any case apparently 
form a distinct race or variety. The representative of this 
shell on the Siberian coast is E. weyrichii (Schienck), 
especially its variety cinctoinflata (Mouss.), and 1 expect 
that anatomical characters will show more affinity in this 
direction than in that of E. ravida . 

Eulota murenensis , sp. n. 

Shell compact, elevated, milk-white, with rounded whorls 
and deep sutures; growth-lines forming coarse stria, crossed 

* Probably to be called Mattiyeidot.a unizonalitt (II. Adams), which 
is very poorly described, but is staled to have been collected by 
bwinkue in the Ickang Gorge, which is in liupe. 

15* 
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by very fine white spiral lines (as in E. dichroa , Vtr.) ; apex 
smooth ; no trace of bands; aperture rounded, forming 
about two-thirds of a circle ; peristome white, thin, a little 
reflected; columella reflected over the narrow but very 
distinct umbilicus. Diam. max. 13, min. 12, alt. 11*5 mm. 
Whorls 6^ Three adults and a juvenile. 

This is evidently what has passed as E. arcasiana, Crosse 
and Debeaux (or E. similar is y var. arcasiana) in the Amur 
fauna. The original E. arcasiana came from Shanghai, and 
had a diameter of 16 mm.; compared with the present form, 
the spire is more conical, the last whorl above the aperture 
much less bulging, and the aperture much less evenly 
rounded. Our suail seems more like E. dichroa, Pfr., also 
from Shanghai, but can hardly be the same. In spite of 
the superficial similarity of these forms, it can hardly be 
believed that the observed differences are merely due to 
variation, when we consider the extreme difference of climate 
and latitude between Shanghai and the northern forests of 
the Amur country. 

Hygromia nordenskioldi (Westerlund). 

One specimen, max. diam. 12*8 mm., agreeing with Wester- 
luud's description and figures. Westerlund calls it Eulota , 
but Glide transfers it to Hygromia , where it surely belongs. 

Specimens of the shells described have been sent to the 
British Museum. 


XXX.—“ The New Zealand Glow-worm” Boletophila 
(Arachnocampa) luminosa: Summary of Observations. 
By G. V. Hudson, F.E.S., F.N.Z.Inst« 

[Plate XL] 

I haw read with interest Mr. F. W. Edwards’s note on 
this insect, which appeared in the 4 Annals and Magazine 
of Natural History/ ser. 9, vol. xiv. p. 175, July 1924, and, 
whilst I, of course, defer to him in all matters relating to 
the structure and classification of the Nematocerous Diptera, 
1 feel that his paper quite inadequately presents the obser¬ 
vations which were made on this insect (mainly by myself) 
some thirty-five years ago, and which, so far as 1 am aware, 
Lave not been repeated since that time. The extreme 
interest of this insect, and its popularity in connection 
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with a celebrated New Zealand Tourist Resort, the Waitomo 
Caves, may, I hope, be deemed a sufficient reason for the 
republication of the following observations, which I desire 
to bring under notice:— 

My first attempt to discover the nature of the New 
Zealand glow-worm was in January 1885, when I captured 
several specimens and recorded them as dipterous larvae, 
but, through pressure of other work, did not figure or 
carefully examine them. 

Exactly a year later I had the insect again brought under 
my notice during a conversation with Mr. E. Meyrick, who 
told me that he had written a short note on the animal, 
fie stated, as his opinion, that the larva was referable to 
one of Staphylinidse (Coleoptera), aud carnivorous. The 
light he considered attracted, and the web entangled, 
minute insects on which he supposed the larva to feed. 
It will bo seen that his supposition as to the nature of the 
insect is entirely contradicted by subsequent investigation, 
but the latter conjecture has been fully corroborated by 
Mr. Norris’s observation in 1894, referred to later. 

During February and March 1886, I instituted very 
carefnl observations on the larvae, keeping several specimens 
in captivity. From these I ascertained that the light was 
not exhibited at all regularly, sometimes being brightest at 
night and sometimes in the early morning hours. 1 have 
since noticed that, in the natural state, the larvae shine 
most brilliantly on dark damp nights with a light N.W. 
wind. 

The web referred to above is suspended in a rocky or 
earthy niche in the banks of a stream or in a cave. It 
consists of a thick glutinous thread (tube) stretched across 
the niche, and supported by several smaller threads runuing 
right and left, and attached to the sides aud end of the 
cavity. In this tubular thread the larva invariably rests, 
but, when disturbed, immediately glides back along it, and 
retreats into a hole in the bank at the end of it. From the 
lower side of this central thread numerous smaller threads 
hang down, and are always covered with little globules of 
mucus, resembling a number of minute silver-beaded neck¬ 
laces, constituting a conspicuous portion of the insect’s web. 
It should be mentioned that all these threads are constructed 
by the larva from a sticky mucus exuded from the' 
mouth (?). 

The organ which emits the light is situated at the 
posterior extremity of the larva, and is a gelatinous and 
semi-transpq.reut structure, capable of a great diversity of 
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form. It can be withdrawn or extended at the will of the 
larva, which, however, can immediately cease to shine 
without withdrawing it. Larvae cease to shine on very 
cold nights, in the daytime, and in a room which is 
artificially lighted. 

During ray observations in 188G one of the larvae dis¬ 
appeared, and I naturally assumed that it had buried itself 
in the earth, and was undergoing itR transformation into 
the pupa state. This apparently confirmed by the emer¬ 
gence, in about a month’s time, of a fly, which was afterwards 
identified by Baron Osten-Saeken as 'JYimicra pilipes , the 
larva of which is well known, and has nothing to do with 
the present insect. It is most unfortunate that a larva of 
this Trimicra should have got into the breeding-cage 
without my knowing it, and thus deceived me. 

Further investigations were instituted at the end of 188G, 
when I discovered a luminous pupa suspended in one of 
the webs, which I have since several times reared from the 
glow-worm, and is consequently the real pupa. It is a 
curious animal, and furnished with a large process on the 
hack of the thorax, which is attached to the web, and holds 
the pupa suspended in the middle of the niche previously 
inhabited by the larva. The light is emitted from the 
posterior segment of the pupa, but is much fainter than 
in the larva, and a distinct organ is not apparent. It is 
frequently suppiessed for days together. This pupa died 
in a few days, and all the larvae then under observation also 
died. 

Larvee were again procured in August 1888, but this 
time I did not succeed in getting any of them as far as the 
pupa stage. I should mention that the larvae are only to 
be obtained by walking up the bed of the stream, in the big 
ravine of the Botanical Gardens, at night, with a bull’s-eye 
lantern. A piece of thin stick is rapidly introduced behind 
the larva, as soon as it is detected, which always adheres to 
it, and is thus taken away, web and all, and carried home in 
a tiu box, with damp moss, &c. 

On September 1st, 1888, I obtained another supply of 
larvte, placing them this time in a large bell-glass, with 
stones and ferns, the bottom of the glass having about one 
inch of water in it: this 1 conceived would closely resemble 
their natural habitat. During all my expeditions I always 
examined a great number of the webs, and could never find 
toy remains of insects entangled. I also noticed that the 
largest larvie were always concealed in the deepest niches 
in the bank, and frequently behind large cobwebs, where 
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they would stand a poor chance of capturing insects. I also 
think that there must be a very great mortality among the 
larvae, judging from the number of minute ones always 
observed, in natural conditions, compared with large ones. 
On December 21st, I found that two of the larvae had 
chauged into pupae resembling the one I found two years 
before. These unfortunately became mouldy, and died; 
and it was not until the following April that 1 succeeded in 
rearing the true fly, which 1 discovered, on the morning of 
the 4th, standing beside its old pupa-skin. Two enlarged 
drawings were then made, and forwarded to Mr. Skuse, 
of Sydney, and Baron Osten-Sacken, of Heidelberg, Ger¬ 
many. Both these gentlemen had been previously furnished 
with specimens of the larvae in alcohol. They then ex¬ 
pressed their opinion that the fly, of which I sent a drawing, 
did not result from the lumiuous larva, and that it would be 
desirable to postpone publication until another specimen 
had been reared. Convinced though I was of the accuracy 
of the observation of April 4th, I determined to verify it, 
and again procured larvee, which all died. On July 10th, 
1890, 1 got about twenty large larvae, spending upwards of 
tim e hours in the bed of the stream : two of these changed 
during August into pupae, one of which died, but the other 
gave rise to another fly exactly resembling the one reared 
on April 4th, 1889. The circumstances connected with the 
emergence of this fly are so entirely conclusive that it may 
perhaps be well to relate them in detail. On examining the 
pupa at 8 a.m. on the 14th, I observed that it had become 
much paler in colour. At 2 p.m. I noticed the fly perched 
on it, with its head down towards the tail of the pupa, and 
the extremity of the abdomen of the jty still within the pupa* 
skin . In this position it remained until the following day 
at 5 p.m., when I transferred the fly into a large glass- 
topped pill-box, which I placed on the table in my sitting- 
room. On returning to the room at 7 p.m. without a lamp, 
I was astonished to see the inside of the box brilliantly lit 
up, the extremity of the fly's abdomen giving out a strong 
light, about half as bright as that emitted by a full-grown 
larva. The whole phenomena relating to the emergence of 
this fly from the pupa, and its subsequent luminosity, were 
also observed by my brother, who was present at the time, 
and can fully corroborate these statements if necessaiy. 
As this was a female fly I decided to take her into the big 
gully in the gardens, where the larvee ate abundant, and see 
if she would attract males. As soou as I arrived I put the 
box down in the bed of the stream, and the fly immediately 
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lit up so Its to again strongly illuminate the inside of the 
box. There were lots of larvae all round, so that I con- 
sidered it likely there were also flics. After thirty-five 
minutes I visited the box, but found nothing had arrived. 
1 then left her for ten minutes more, and returned with 
the same result. During this expedition I again carefully 
examined many webs of the larvae, and took a quantity of 
the mucus from them home, and examined it with the 
microscope. I could, however, find no trace of insects 
entangled or their remains. 1 am quite at a loss to explain 
either the light or the web, also the food of the larva. 
1 must leave these points for future investigation. 

1 should mentiou that the flies reared on April 4th, 1889, 
and September 14th, 1890, were both females, as it is 
conceivable that this may have an important bearing on 
future inquiry as to the use of the light. 

The scientific description of this fly by Mr. Skuse, who 
named it Boletophila lumino&a , is printed in the ‘ Trans¬ 
actions of the New Zealand Institute/ vol. xxiii. p. 47. 
The type-specimen was deposited in the Australian Museum, 
Sydney. The other specimen reared I retained in my own 
collection. In 1924 1 lent this specimen to Mr. Edwards 
for comparison with the male fly captured by Mr. Edwards, 
seur., in the Waitomo Cave. It will be seen from the 
foregoing that theie is no need for any (( assumption ” that 
J3. lumirwsa was reared from the New Zealand luminous 
larva, but there is indisputable proof of the fact . I will deal 
with Mr. Edwards’s conjecture as to the existence of two 
species of 44 glow-worm 99 in New Zealand later. 

Now as to the food of the larva. Mr. A. Norris, who 
unhappily for science died in early life, resided close to 
the ravine in the Wellington Botanical Gardens, where the 
larvae were then common, this being the identical spot 
where they were observed by myself. He was mv pupil, 
and continued observing them after I left the locality—that 
is, during the years 1892 and 1893,—and the following note, 
sent to the ‘ Entomologists’ Monthly Magazine ’ at my insti¬ 
gation, appeared in September 189*, p. 202. This note 
summarizes the results of his observations and mainly 
agrees with mine, except that Mr. Norris considered th.it 
the mucus was secreted from the skin of the larva, and this 
is very possibly correct. He was also fortunate enough to 
prove that the larva was carnivorous. His paper is as 
follows:— 

“ 1 have observed the larvae in their natural haunts 
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forming their webs, which consist of a kind of mucus, 
which is discharged from all parts of the body. If you take 
a larva from its web and put it on the ground, it will stay 
there until it has discharged enough of this mucus from 
which to slide out. Wherever it goes it leaves a mark in 
the same way as the snail. When the larva is making a 
fresh web, it raises its head and first four or five segments 
in the air, and reaches round about until it strikes some¬ 
thing. It then draws it9 head back a little way, thus 
making a very fine thread of mucus. It then passes it to 
the thick mucus on the first segment, then slides out a little 
way, and makes another thread on the other side in the 
same way, fastening each to the thick mucus on the body* 
When it has made a sufficient number of these braces, it 
begins to make the strings of beads which hang downwards 
from these braces by gliding out on the braces, and lowering 
its head and about half the body. It then works its head 
and body up and down as if to vomit. You can see the 
mucus gathering on the body. Then it draws its head 
right back into the first two segments, as if it were turning 
inside out. It then catches hold of the mucus on the edge 
of the segment, and forces it foiward. Now the head is 
out straight, with a large drop of mucus all rouud it like a 
drop of water. Then it draws its head gently out of the 
mucus, thus making a short fine thread from it. It then 
makes another drop, and another short thread; then a drop, 
and so on, until it has made several of these pendants of 
beads, which may vary in length. I have seen them from 
one inch to four or five inches. I believe in caves, where 
there is no wind, they reach the length of two feet. At 
night, when the larva is shining, you can see the reflection 
of the light for a considerable distance along the main 
thread or tube. When it is in a small cave, the light also 
reflects on the pendants of beads, thus lighting up the whole 
of the cave. I call it the main tube , because the larva does 
not rest on the thread, but glides through it, which can 
easily be seen when the larva is in the centre of the thread, 
or tube, and tries to get out through the side. You can 
see it pushing, and moving its head ubout as if to break the 
side of the tube before it gets out. 

“It is my belief that the web is formed to entangle 
insects, which are attracted by the light. 

“ The following are my reasons. I have frequently found 
amall Diptera, Coleoptera, Lepidoptera, and a great many 
of the Crustacea entangled in the sticky web of the larva 
(which is very strong). 1 have also noticed that several of 
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the Coleoptera, when taken out of the wel)R, were hollow* 
showing that the interior had been extracted in some way. 
When the insects are alive, the larva may be seen smother¬ 
ing them with mucus. On the 17th February, 1894, I saw 
that one of the larvae had a crustacean in the web. The 
larva’s head was thrust inside the shell of the crustacean. 
I at once used the lens, and could plainly see the mandibles 
working, and that the larva was eating the animal. I blew 
the web gently, when the larva at once stopped eating, but 
proceeded again. Again I blew, but harder, when it at 
once retreated, taking the animal part of the way with it. 
There are frequently fragments of insects to be seen stuck 
on the rocks at the sides of the webs, as if, when a larva 
had finished an insect* he turned it out of the web, and was 
ready for more. 

“The (J and ? can easily be distinguished in the pupa. 
In the first place, the male is much smaller and not so 
stout as the ? , and the end of the $ abdomen is very 
abrupt. On the other hand, the ? is much stouter, and 
the end of the abdomen comes to a point and has two small 
fans. Both larvae and pupae are luminous, the ? being so 
in all three stages. The (J is luminous in the pupa until 
the last two or three days before it hatches. I have three 
males, and none of them was luminous in the imago.” 

u Wellington, N.Z., May 1894.” 

I may add here that Mr. Norris also discovered that a 
hymenopterous insect, with an apterous female, Betyla 
fulva , Cameron, is parasitic on the N.Z. Glow-worm 
(sec Trans. N.Z. Inst. vol. xxv. p. 1G4 (1892), and 
‘Entomologists’ Monthly Magazine, November 1892). 

My quotation of Mr. Norris’s observations in full and 
the circumstances under which they were made will, 1 hope, 
show that there is absolutely no foundation for Mr. Edwards’s 
conjecture that we were observing two different species of 
luminous larvse. Dr. Guy A. K. Marshall’s suggestion, 
made to me in 1923, that the larva drops the remains of its 
victim after eating it is entirely in accord with Mr. Norris’s 
observations, and probably explains my failure to find 
evidences of captured insects in the webs, though in this 
respect Mr. Norris was certainly much more successful 
than myself. Dr. Marshall’s explanation of the use of the 
pendant “ necklaces” as “fishing lines” is also clearly 
correct, and marks an important step in our knowledge of 
the insect’s economy. 
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Let me here point out that Mr. Edwards’s own paper 
proves that the same species of glow-worm is foutid at 
Wellington and at Waitomo, as, on comparing my specimen 
reared from the larva in Wellington with the fly captured 
by his father in the Waitomo Cave, he found them 
identical. 

As regards the Ceroplatus larvae, sent hv Mr. T. II. Harris 
of Ohakune, 1 desire, first, to state that Ohakune is situated 
between Wellington and Waitomo ; and, secondly, to inquire 
whether, in view of all the facts I have now given, it is not 
more probable that Mr. Harris has “ confused " the issue 
than myself? So far as I know, Mr. Harris lias never 
reared the New Zealand glow-worm, and presumably has no 
very intimate knowledge of that insect, never having com¬ 
municated any note on the subject. I am aware of at least 
one other Dipterous larva, living in a slimy web in cavities^ 
under logs, but nothing to do with the N.Z. glow-worm, 
and it seems to me, at least, possible that some specimens 
of this larva may have been sent to Mr. Edwards by 
Mr. Harris *. Of course, it is quite possible that a second 
species of luminous larva may exist in New Zealand, but at 
present there is no warrant for assuming its existence. 

Finally, Mr. Edwards raises the general, and most 
important, question as to whether larval characters should 
be used for purposes of classification ? To this question 
1 should say, in nearly every case, No. It is a common¬ 
place of entomology that insect-larvae are subject to extreme 
modification to meet the requirements of the struggle for 
existence—instance those cases ranked as hypermetamor¬ 
phosis. It follows, therefore, that larval structures, gene¬ 
rally, have been subject to the most profound adaptations, 
through the agency of natural selection. Darwin condemns 
the use of larval characters for purposes of classification 
(‘Origin of Species/ 6th ed. p. 345), and in the same 
chapter explains that “ the less any part of the organization 
is concerned with special habits, the more important it 
becomes for classification.” We have a striking example 
of the misleading nature of larval resemblance in the larvse 
of the sawflies and the caterpillars of the Lepidoptcra. 

EXPLANATION OF PLATE XI. 
floletophila (Arachnocampn) luminuaa. Larva, pupa, and perfect insect. 


♦ Mr. Edward* has since admitted to rao that the larva sent to him 
by Mr. Harris was not a “ glow-worm,” but the Ceroplutus laiva living 
in slimy webs under logs. 
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XXXI.— A new Tachinid ( Dipt .) from Australia, with Notes 
on the Forms with obliterated Fourth Fein . By Prof. 

M. Bezzi, Turin, Italy. 

In the genus Aclia, accepted in its widest sense, there is 
a group of species characterized by having the fourth 
longitudinal vein of the wings quite absent in its last 
portion. This aberrant character was considered to be of 
generic value by Robineau-Desvoidy, who, in 1880, estab¬ 
lished thereupon the genera Actia , Roeselta, and Media. 
But subsequent writers, beginning with Macquart in 1883*, 
have ascribed to it in some cases only specific value, 
inasmuch as sometimes the interrupted vein may be visible 
beyond the bend in the shape of a spurious continuation. 
Bigot, however, in 18821, proposed the artificial group 
Actiadae, accepted by Karsch t ; and Brauer and Bergen- 
stamm in 1893 § offered a partial synopsis of these hetero¬ 
geneous element*. 

The number of the genera of Tachinidre in which the 
fourth vein may be more or less obliterated at the apex is 
considerable, and the following key is proposed here for 
their distinction 

1 (24). Fourth vein quite cut off before the end, 

being completely invihible beyond the 
bend. 

2 (7). Bind cross-vein quite absent. 

3 (6). Basal joints of arista elongate; third 

antennal joint considerably longer than 
the second. 

4 (5). First veiu quite bare at end. 

6 (4). First vein with a strong bristle before 

the end... 

6 (3). Basal joints of arista not elongate; third 

antennal joint not longer than the second 
and nearly circular. 

7 (2). Hind cross-vein present. 

8 (13). Third vein bristly to the small cross¬ 

vein or even beyond it; first and fifth 
veins sometimes also bristly; basal joints 
of arista elongate. 


Phytomyptera , Rond. 

[Johns., 1907. 
l)ichat oneura y 


Tfirixioti, B.-B. 


• i Insectes Diptdres du Nord de la France/ Lille. 1834. p. 813; and 
4 Suites kBuffon/ Paris, ii. 1835, p. 92. 
t Ann. Soc, ent. France, (6) ii. 1882, p. 9. 

t “ Beitragsur Kenntniss der Dipterengruppe Actiadae, Bigot”Berl. 
ent. Zeitschr., xxx. 1886, pp. 185-137. 

5 Deukschr. math.-n&turw. Classe Kata. Ak&d. Wise., Wien, lx. 1893. 
p. 92. 
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9 (12). Proboscis not elongnto. 

10 (11). Frous distinctly prominent, and thus the 

face retreating ; first and third veins 
bristly . 

11 (10). FronB not prominent and face not re* 

treating; tnird vein bristly, and often 
even the first and the tilth likewise 
bristly.. 

12 (9). Last portion of the proboscis distinctly 

elongate; first, third, and fifth veins 
bristly . 

13 (8). Third vein bare, or only with 1-4 bristles 

at extreme base; all the other veins 
bare; basal joints of arista not elongate. 

14 (23). Abdomen with distinct segmentation; 

genitalia not folded below the venter; 
mouth-border not prominent. 

15 (20). Antentuo short, considerably shorter than 

the face. 

16 (19). Third antennal joint rounded at end; 

parafacialia bristly or hairy below; frons 
of male broad, claws of same sex short 
and small. 

17 (18). Wings without costal bristle; prrosu- 

tuial acrostichol bristles well developed ; 

Arista bare .. 

18(17). Wings with strong costal bristle; prre- 
sutural acrostichal not distinct; arista 
pubescent. 

19 (16). Third antennal joint with a prominent 

point at lower front corner; parafacialia 
quite bare; frons of ns ale narrow and 
claws elongate. 

20 (15). Antennas long, about reaching epistome. 

21 (22). Hind cross-vein midway between small 

cross-vein and bend; facial ridges bristly 

to the middle... 

>22 (21). Hind cross-vein very approximate to the 

, small one; palpi dilated at end. 

23 (14). Abdomen with partly fused sogments; 
female genitalia folded below the venter; 

mouth-border rather prominent . 

. 24 (1). Fourth vein more or less visible to the 
end, but spurious or interrupted beyond 
the bend. 

25 (28). Third vein bristly to the small cross¬ 

vein, or even beyond it; hind cross-vein 
nearer to the small one than to the bend; 
basal joints of arista elongate. 

26 (27). Terminal portion of proboscis short . •.. 


f 1886. 

lieichardia, Karsch, 


Actia, R.-D. 


[1917. 

Acttopsu, Towns., 


Melizoneura , Rond. 

[Strobl, 1899. 
Melanomdia , 


Hemithrixion , B.-B*. 


jRhaoodineurn, Rond. 

[Stein, 1924. 
Thytomyzoneura , 


Apo*trophu8 } Loew. 


Actia, R.-D. 


• For description and figures, see W. R. Walton, Proc. Ent. Soc. 
Washington, xvii. 1915, p. 105, pi. xiii., CoquilleUina pUuikii, which is 
synonymous according to Aldrich, Aun, Ent. Hoc. America, xvii, 1924, 
i). 217. 
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27 (28). Terminal portion of proboscis distinctly 

elongate ........ . Actiopsis , Towns. 


28 (25). Third vein with 2-3 bristles only at 

extreme base; hind cross-veiu in middle; 
basal joints of arista very short. 

29 (32). First posterior cell open; antennse long. 

30 (31). Frous of male with orbital bristles .... Bhncodineura , Kond. 

31 (30). No orbitals in the male . Pexomyia , 15.-13. 

32 (29). First posterior cell closed and stalked; 

antennse short ... Apostrophus, Loow. 

In all the above-named genera the fourth vein, when 
continued beyond the bend, is curved toward the fore 
margin of the wing to form the usual apical crosB-vein. 
In some other genera of Tachinidae the fourth vein is only 
a little curved above, as, for example, in Gymnopeza, Zett., 
Apinops , Coq., &c.; or it is almost straight, as in Cinochtra , 
Zett.; or eveu perfectly straight, as in Eginia , Il.-L). 
( Syllegoptera , Bond.), Syngomoptera, Sclmabl (1902), 
Xenotachina , Malloch, 1921; but in all these genera the 
fourth vein i* always coutiuued to the wing-border. 

In the genus Actia two species only were formerly 
described by Robineau-Desvoidy *; one with bare wing- 
veins (< cingulata , ii.-D.), and one with ciliated veins (pili- 
pennis , R.-l).). Subsequently the same author t restricted 
the genus Actia to the latter form, creating the genus 
Elfia for the former. Coquillett was therefore in error in 
indicating! as genotype of Actia the species cingulata , 
inasmuch as Konduni had already § selected pilipennis 
(under the name of vitripennis) as type for the same genus. 
Elfia cingulata, ll.-D., is at present unrecognized; but 
cannot be placed as a synonym of Actia lamia , Meig. 

In Europe Actia lamia , Meig. ( pilipennis , R.-l).; /ron- 
talis, Macq.; obscurdla , R.-D.; vitripennis , Rond.), with 
three wing-veins bristly, is not rare; in North America its 
place seems to be taken by Actiopsis autumnalis , Towns., 
which is distinguished only by the elongate proboscis. 
But there are also species with only one vein bristly, like 
curvicornis, Meig. I have never seen this last species, but 
I have received for determination from the Imperial Bureau 

* ‘ Essfti sur les Myodaires,* * Paris, 1830, p. 80. 

t “ Myodairea des environs de Paris,” Ann. Soc. ent. France, (2) 
viii. I860, p. 190; and i HUtoire Nuturelle dea Dipteres des environs de 
Paris,* i. 1883, p. 072. 

X “The Type-species of the North-American Genera of Diptera,** 
Pruc. U.S. Nat. Museum, xxxvii. 1910, p. 603. 

§ ‘Dipterologim italic# Prodroinus,’ Parma, i. 1850, p. GO; and iii. 

1869, p. 18. 
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of Entomology a species from Australia, apparently belonging 
to the same group. 

The known species of Actia, with obliterated fourth vein, 
are as follows :— 

1 (4). Only the third vein bristly. 

2 (3). Third antennal joint with curved external 

border; cal vp tors yellowish; abdominal 

whitish bands interrupted. curvicomis , Meig. 

3 (2). Third unt« mini joint parallel-sided; ca- 

Ivpters whitish ; whitish abdominal bauds 

not interrupted ..... rucosma, sp. n. 

4 (1). Fir-»t, third, and fifth veins bristly. 

6 (6). Last portion of proboscis short, us usual .. lamia, Meig. 

(i (6). Last portion of proboscis noticeably elon¬ 
gate . autumnalis, Towns. 


Actia eucosma , sp. n., 9 . 

Easily recognizable by the fourth vein being interrupted 
at the bend by only the third vein being bristly; ami by 
the close approximation of the hind cross-vein to the small 
one. 



Wing of Actia eucoamas, sp. n. X 24. 


Type ? , a solitary specimen from Brisbane, Queensland, 
Australia, bred from Crocidosema {Eucosmu ) plebiana , Zell. 
(E. Ballard ). 

Length of body about 3 mm.; of wing 2*5 mm. 
Occiput black, densely clothed with opaque grey dust, but 
with whitish ocular border; postocular cilia black, dis¬ 
posed in one row, with a second irregular row of minor 
ones superiorly. Prous distinctly broader than one eye, 
only a little widening forwardly; parafrontalia densely 
clothed with whitish dust; ocellar triangle large, grey; 
middle stripe reddish, narrow, about half as broad as one 
of the parafrontalia; outer vertical bristles well developed, 
but noticeably smaller than the inner ones; ocellars well 
developed, diverging; frontal* 5-6, the two upper ones 
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curved behind, the anterior ones reaching the base of 
second antennal joint; two orbitals*, curved forwards; all 
bristles black. Eyes bare, ovate, their vertical diameter 
twice as long as the horizontal one. Antennae considerably 
above the middle of eyes, entirely reddish; third joint 
parallel-sided, rounded at end, but with rather prominent 
upper corner, three times as long as the second, and about 
reaching the epistome; arista blackish, about as long as 
the third antennal joint, with the first joint short and the 
second elongate, as long as one-fourth of the third, which is 
thickened to about the end. Parafacialia much narrower 
than the third antennal joint, only a little widened below, 
quite bare, whitish; face concave, not carinate, whitish; 
mouth-border not prominent, vibrisssc long and decussate, 
with only 1-2 hairs above and 2-3 below; peristomialia 
about as broad as the breadth of third antennal joint, 
whitish, with a reddish stripe, bare, with scattered black 
bristly hairs behind. Palpi reddish, clavate, bare; proboscis 
black, with reddish flaps, the terminal portion not much 
longer thau the palpi. Thorax black, but entirely clothed 
with opaque, light grey dust; back subquadrate, only & 
little longer than broad, not dark-striped; pleurae un¬ 
spotted ; hairs and bristles black, inserted on small black 
dots; dc . 2 + 4, but ouly the last two pairs strong, the 
others being short and thin; no well-differentiated prse- 
sutural acrostichals, only the praescutellar pair being strong, 
the acrostichal hairs being disposed in six rows; three post- 
sutural intra-alara; sternopleurals 1*1; pteropleura bare; 
4-5 hypopleurais. Scutellum about as long as one-half 
the back, and similarly grey-dusted, with only the extreme 
tip a little reddish, evenly clothed with short bristly hairs, 
with three pairs of long marginal bristles, with no distinct 
discals, the apicals very small and decussate. Calypters 
whitish with white border, the lower oue twice as long as 
the upper, and bare on disc; kalteres reddish. Abdomen 
broad, flat, rounded; it is black and rather shining, the 2nd, 
3rd, and 4th segments with a very narrow, uninterrupted, 
whitish band at base, the 4th almost entirely grey-dusted ; 
bristles short aud only marginal, but oue pair in middle of 
2ud segment, and a complete row on 3rd and 4th, venter 
black, with narrow whitish bands; no visible ovipositor. 
Coxae and trochanters reddish; femora black, with narrowly 
reddish base; tibiae and tarsi entirely black; pulviili and 
claws exceedingly minute. Wings (see text-fig.) hyaline, 
without costal bristle; veins blackish, narrowly yellowish 
at base. First vein quite bare; second straight; third 
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with 7-8 bristles, extending from base to the small cross* 
vein; fourth quite straight, interrupted before the bend, 
with no visible spurious continuation ; hind cross-vein very 
near to the small one, straight, only a little shorter than its 
distance from the small one ; fifth vein quite bare ; sixth 
vein ending at some distance before the hind border of wing. 


XXXIT.— On Freshwater Prawns of the Family Atyidae 

from Queensland. By W. T. Calman, D.Sc., F.ll.S. 

(Published by permission of the Trustees of the British Museum.) 

TnE specimens described in this paper were collected by 
Capt. G. H. Wilkins in the course of his expedition to 
Australia (1923-25) on behalf of the British Museum 
(Natural History). 

Bouvier’s recently published Monograph * gives an 
admirable account of the morphology, relationships, and 
distribution of the members of the family. 

Paratya australiensis i Kemp, var. 

Paratya australiensis , Korap, Rec. Indian Mus. xiii. pt. 5, p. 303, 

iig. 5 (1017); Bouvier, Recherche*, p. 62, fig. 80 bis. 

Occurrence . St. George District, Queensland. In bore 
water drain. 2 c?. 

Remarks. In both specimens the propodus of the third 
peraeopods is about three times, that of the fifth distinctly 
less than three times, as long as the daetylus (including the 
terminal spine) ; in neither case is the propodus dilated; 
the dactyli are much more than three times as long as 
broad. The carpus of the first peroeopods is about two and 
a half times as long as broad, that of the second pair about 
seven times. There are nine spines on the third daetylus, 
ten on the fourth, and about fifty-two on the fifth. The 
rostrum extends only to the middle of the second auteu~ 
nular segment or a little less, and has and “ teeth in the 
two specimens. All the dorsal teeth are in front of the 
orbital notch. 

It will be seen that the specimens differ considerably 
from the typical form of P . amtraliensis, especially in the 
characters of the rostrum; and it is quite possible that 
they represent a distinct local race of the species. Ortmann 

♦ E. L. Bouvier, “ Itecherches sur la morphologic), les variations, 
la distribution geographiquo des Crevettes de la l’ainille des Atyidds. 
Encyclopedia Enfcomologique, iv. Paris (Lechevalier), 1935. Bvo, pp. 370, 
716 text-figs. 

Ann* Mag. N • Hist. Ser. 9, VoL xvii. 


16 
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records a member of the genus from Queensland, but gives 
few details as to its characters. 

Car i din ides. gen. nov. 

Ilcsembling CurUHna, but having a well-developed exopod 
oil the first pair of Hit lipcds. 

Wo supiaoi bit it 1 spine. Chclipeds of the ('urid'tnaAy pe, 
carpus ol lirst pair slight 1 ) 7 excavated. An arthrohraneh 
at the base <>! first ehelipuls (nine pairs of* gills). Anuuiber 
ol spines on exopod of uropods. 

Genotype. Out id mules uiihinsi , sp. n. 

Caridinidcs u ilkinsi y sp. n. (Figs. 1 & 2.) 

Occurrence. Olive liiver, Temple Hay, cast coast of 
Cape York Peninsula. Many specimens were taken by 
Captain Wilkins at a point quite close to the sea, where 
the water was brackish. The rnor is separated from the 
sea by a sand-bar, which is coveied at spring-tides. 

Description . Rostrum equal to, or a little longer than, 
antcnnular peduncle, slightly sinuous, spines -~ A2V , the 
dorsal spines continued, as a rule, to the tip. Postorbital 
length of carapace exceeding by one-third the dorsal length 
of sixth abdominal somite. infraorbital angle prominent 
and distinct from antero-lateral spine. Pterygostomi&l 
angle narrowly rounded. 

Antcnnular earimi inconspicuous. Antennular peduncle 
about f t of length of carapace; second segment more than 
two-thirds as Jong as lir-'t, and nearly twice as long as 
third ; stylocerite extending to three-fourths of first seg¬ 
ment, distal spine to one-third of second segment. Antennal 
peduncle reaching to end of first antennular segment. Tip 
of aiiteuual scale projecting beyond external spine, which 
extends a little beyond the antennular peduncle. 

Distal lacinia of maxiliula hardly produced beyond the 
spiuose inner margin. Distal Jobe of maxilla little more 
than half as long as the adjacent lobe; the hook at the 
base of the exopodal setae seriated. Distal segment of third 
maxilliped more than two-thirds as long as the preceding, 
with about fifteen distal spiuules. 

First cheliped8 with exopod extending to middle of merus, 
with a few long plumose setae at tip; carpus slightly but 
distinctly excavated, nearly three times as long as wide and 
a little over four-fifths of length of chela; fingers a little 
longer than palm, with a terminal daw, broadly spatulate, 
incurved and truncate, flanked by three or more aeries of 
serrated spines. 
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Second cheliperis without exopod; carpus six times as 
long as wide, and one-third longer than cliela; fingers 
longer than palm. 

Third and fourth peraeopods with with one spine on 
ischium, three or four on merus, and one large and two or 

Fig. 1. 



CaridinUh* wilkinsi , Hp. n. 

Anterior purt of carapace &c., lateral view. 

Fig. 2. 



Caridinides wilkinsi, sp. n. 

A. First cheliped. Ji. Second cheliped. C. Tip of telson. 

three small ones on carpus; dactylus less than one-fourth 
of length of propodus, with seven to nine spines. Fifth 
perceopods with no spine on ischium and only one on 
merus; dactylus about one-third of length of propodus, 
with 34-50 spines. 


16 * 
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Epipods absent from last three pairs of legs. 

Uropods with eight or nine spines on exopod. Telson 
with four pairs of dorsal spinules (including subterminal 
pair) and three pairs of terminal spiniform setae, of which 
the intermediate pair are the shortest. 

Total length of largest specimens about 20 mm. No 
ovigerous specimens were found. 

Remarks . The only Atyida; hitherto known which have 
exopods on any of the peraeopods are the genus Xiphocaris 
and the group of genera forming Bouvier's “ Serie par- 
atyienne.” The former is distinguished by a number of other 
characters, which justify us in regarding it as a very 
primitive member of the family. The Paratyan series of 
genera have also certain features in common—such as the 
supraorbital spines, the absence of arthrobranchs from 
the legs, and the presence of only one or two exopodal 
spines on the uropods—which mark them off as a natural 
group, and as, on the whole, more primitive than 
the remaining genera, although more specialized than 
Xiphocaris . 

The new species now described does not disturb the 
basis of Bouvier’s classification, since it shows no approach 
in other characters to the Paratyan series. Except for the 
presence of an exopod on the first cheliped, it is a normal 
Cariditia belonging to the group of C. nilotica , and approxi¬ 
mating, in Bouvier’s key, to C. propinqua , de Man, and its 
neighbours. It has been given a new generic name merely 
as a measure of practical convenience, and not as indicating 
a belief that it is phylogenetically more primitive than any 
of the numerous species of Caridina . It may be so; but, 
as Kemp has pointed out (Rec. Indian Mus. xix. p. 188, 
1920), it is unsafe to regard the presence of exopods on 
the pertcopods as necessarily a primitive character among 
the Caridea, since they are frequently retained in the larvae. 
The occasional persistence of a larval character in the adult 
stage of unrelated genera would not infringe the law of the 
“ irreversibility of evolution.” 

Cartdina indistmeta , sp. n. (Fig. 8.) 

Occurrence . St. George District, Queensland. In bore 
water drain. Eight specimens. 

Description . Rostrum extending slightly beyond the 
antennular peduncle, gently curved downwards at the base 
and upwards at the tip, slender, its depth not more than 
one-ninth of its length; 20 to 82 spinules above, of which 
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1 to 8 are behind the orbit, the distal ones extending almost 
or quite to the tip, and 4 to 8 teeth below. Stylocerite 
reaching about the middle of the first antennular segment, 
distal spine not reaching middle of second, which is not 
quite two-thirds of the first; third segment more thau half 
as long as second. Antennal scale about equal to rostrum; 
angle of second segment spiniform. Carpus of first 
chelipeds about three times as long as wide, and shorter 
than the chela, which has the fingers longer than the palm. 
Carpus of second chelipeds about six times as long as wide, 
longer by one-quarter than the chela, which has the fingers 
longer than the palm. Dactylus of third and fourth 
permopods less than one-third of propod us, with seven 
and eight evenly graduated spines respectively; that of fifth 
peraeopod one-third of propodus, with thirty-three spines. 

Fig. 3. 



Anterior part of carapace &c., lateral view. 

Merus of third and fourth pairs with two spines, that of 
fifth with one. Epipods on peraeopods 1 to 4. Telson 
with six pairs of dorsal spinules (including subterminal 
pair), and with seven or eight terminal plumose spines (in 
about half of the specimens the number is odd), of which 
the outer pair are longer and stronger than the others. 
Exopod of uropods with nine spines. 

The following proportions are expressed according to the 
scheme adopted by Bouvier (p. 47):— 

p^ss-98, pl*-E 8 =:*5, fl " = *72, ip 8 =‘28, Ip 8 = ‘33. 

o 7 c 9 o 7 pr* 7 pr 1 

Total length (?) 17 mm. 

Remarks. The length of the antennular peduncle and. of 
the sixth abdominal somite, the form of the rostrum, and 
the number of the uropodal spines show that this species 
belongs to the group or C* nilotica as defined by Bouvier 
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It is not impossible that it may even deserve to be included 
within the wide limits assigned to the polymorphic type- 
species of the group, which has already been recorded from 
Queensland under the name of C. v'yeki by Ortmann*. It 
differs from all the subspecies of ( 7 . nUotica , except one, in 
having the dorsal serrations of the rostrum continued, 
without any interruption, to the tip. Kemp and Bouvier 
have described a similar armature of the rostrum in some 
forms of C. hrachydactyla , which Bouvier ranks as one of 
the subspecies of C. ni/otica ; but in other respects (the 
short dactyli of the walking-legs, and the enlarged subapical 
spine of the third and fourth pairs) C\ hrachydactyla differs 
greatly from the Australian form. Of the other species of 
this group, Bouvier’s key brings it into closest relationship 
with C . de mani , Roux, and C\ rajadhari , Bouvier, from 
both of which it differs widely in nearly all the proportional 
measurements given above. 


XXXTIT.— On the Synonymy of the Genera Tsopnrorchis, 
Southwell, 1913, and Leptoleoithum, Kohayashi , 1920, with 
a J)t script! on of the Male Genitalia of I sopar orchis trisimili- 
tubis, Southwell, 1913. By G. D. BifALEitAO, M.Sc. 
(Biological Department, University of Rangoon). 

In 1921 Dr. Woodland obtained from the gas-bladder of 
Wallago attu from the Ganges, Allahabad, about twenty-one 
flukes, three of which lie handed over to me; these, on 
examination, proved to be Isoparorchis trisimilitulw, South- 
well, 1913. I am indebted to Dr. B. Prasliad, of the Indian 
Museum, Calcutta, who kindly spared for me half a dozen 
specimens of these worms out of the collection of the Indian 
Museum, and aDo to Mr. Ram Saian Das, of Allahabad 
University, who sent me his mounted slide of this worm at 
my request. 

In 1920 Kobayashi described as Leptoleoithum eurytremum 
a Trematode which he obtained from the gas-bladder of 
Parasilurns asotus and Pseudobagrus aurantiacus in Japan. 
Before making any further remarks in this connection, a 
comparison between the descriptions of Isoparorchis trisimili - 
tuhis and Leptoleoithum eurytremum will be instructive. 

* Bouvier’s statement ltecherches/ p. 260) that t^fe genus 
Caridma may, perhaps, be absent from Australia is probably an over¬ 
sight, and not intendod to throw doubt on Ortwann’s record. 
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Table of Comparison between J^oparorchU triftimilitnhig, 
Southwell , 1913, and Loptolouithuui eurytremum, Koha- 
yaahi , 1920. 


Isopararchis irinimditubis. Lvptolevilhum rwyfrpmum. 


Shape . Leaf - like, transpuri tit , f Flat, broadest at \ the dw- 

longerthan broad, broad-| tance from anterior end. 
eat at £ oi body. ! 


Size.| 10 «f>x4*5 lKmui. | LSx7 mm. 


Suckers .... Ventral suckei noar ante- Ventral sucker at J the 
rior extremity. 1 length of body. 


Intestine .... Winding, cmca reueli posts- Winding, circa reach poste¬ 
rior end. rior end. •* Diusen- 

mugen ** present. 

Excretory sys- Excretory bladder varying, Excretory bladder hilur- 
tem. brunches winding. onto* at J the length oi 

bod}, blanches winding. 

Tostea. Symmetrical, immediately i Placed laterally, imme- 

postorior to \ential diately posterior to \en- 
sucker. tral mucker. 

Vesiculasemi- Winding anterior to ven- Winding anterior to \cii- 
lialis. tral sucker. tral sucker. 

Ovary ...... Tubular, posterior, to tbe Tubular, posterior, to the 

right. left. 

Genital pore . Midway between two Midway between two 
suckers. suckers. 

Uterus. Winding with intestinal Winding with intestinal 

c»ca. cteca. 

Laurer’scanal. Not observed. Present. 


Iteceptaculuin Not observed. Present, 

scin inis. 


Vitellaria.... 

Dendritic. 

Dendritic. 

Shell-gland .. 

Small. 

Hmull. 

. 

0 037 -0 030 X 0 020-0023 
ram. Operculftted. 

<)04*MM>5 x 0023 0 025 

inm. Operculiitcd, 

Host. 

Siluroid fish. 

Siluroid tish. 

Habitat .... 

Gall-bladder. 

Gall-bladder. 
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From tliia table it appears that both those forms are iden¬ 
tical in all respects, except that in Ijsoparorchis trieimilitubi* 
the ovary is situated on the right side, while Kobayashi 
describes it as present on the left. This discrepancy might 
have arisen out of mere confusion, and a re-examination of 
Kobayashi’s specimens might reveal the ovary to be present 
on the right as in other forms. The glandular stomach 
(“ DrUsemnagen ”) is present also in the specimens obtained 
from the gas-bladder of Wallago attu , but Southwell tailed 
to notice it. 

These forms, therefore, which have been obtained from the 
gas-bladders of Siluroid fishes from different localities, and 
which have been described by two authors as two distinct 
species belonging to two different new genera, are identical. 
According to the law of priority, Isoparorchis trisimilitubis is 
the correct name for this snecieB, LeptoUcithum eurytremum 
falling into synonymy. The diagnosis given for Lepto- 
lecithum by Kobayashi (1920, p. 396) should, however, be 
adopted for the genus Isoparorchis as being more perfect and 
reliable. Travassos (1922, p. 230) hinted at this synonymy, 
but it was thought desirable to throw more light on this point 
as the material was available to me. 

As the reproductive system has not been completely 
described by either of the authors, the present occasion seems 
suitable to supply the missing details. 

hieproductwe System (Male), —The testes are a pair of 
round to ovoid bodies, measuring 0*80-1*32 mm. by 0*(>7- 
108 mm., and lying laterally at or slightly behind the poste¬ 
rior border of the ventral sucker. Even in the same indi¬ 
vidual they are of different sizes. From the centre of each 
anterior border arises a vas efferens passing centrally anterior 
to the ventral sucker, where both unite to form a vas deferens. 
This latter soou enlarges into the vesicula seminalis, 0T5- 
0T7 mm. wide, which passes anteriorly, bending three to five 
times in mature specimens, and enters the cirrus-sac-like 
organ as the ductus ejaculatorius. The cirrus-sac-like organ 
is situated midway between the two suckers, and is inclined 
slightly towards the left. It is elliptical and measures 
approximately 3 mm. long and 1*5 mm. broad. At its ante¬ 
rior end is a depression—the genital atrium,—which opens to 
the exterior by means of a genital pore situated between the 
two suckers, slightly behind the intestinal fork. At its poste¬ 
rior end enters the uterus. Both the uterus and the ductus 
ejaculatorius wind in it several times and ultimately meet 
together to form a ductus hermaphroditicus. This latter 
enters the genital atrium, where it becomes enveloped by a 
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very thick musculature, hearing at its end a conical papilla on 
which the ductus hermaphroditicus opens. The conical 
papilla is capable of being protruded tlnough the genital pore. 
Attaching the muscular organ to the walls of the cirrus-sac 



7 mm. 


The contents of he cirrus-sac of Isoparorchis trisimilitubis. 

c.s. Cirrus-sac. pap. Papilla. 

du.h. Ductus hermaphrodjticus, ut. Uterus. 

du.eja. Ductus ejaculatorius. venjsn . Ventral sucker. 

gm.atr. Genital atrium. ves.sem. Vesicula semmalis. 

mu. Muscle. 


are a pair of strong muscles, each curved like a bracket 
normally, but becoming rod-like in an expanded position. 

The whole of the male genital system is very interesting, 
firstly, because the cirrus-sac-like organ contains not only the 
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male reproductive organs, but also a part of the female 
genitalia, namely, the uterus and vagina (it is therefore not a 
true cirrus-sac as in other forms) ; secondly, because of the 
stiong musculature enveloping the ductus herninphroditicus, 
which ordinarily is present in tlie case of the male copulatory 
organ, the cirrus. The purpose of such musculature appears 
to he only the ejection of the fertilised ova to the exterior, 
and not a copulatory one as usual* 

References. 
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XXXIV.— On some small Mammals from Madagascar. 

By Oldfield Tiiomaal 

The Races of Ertculus setosus. 

In a collection recently received from Madagascar there are 
some examples of Ericidus from the Amhohitrakolahy Forest, 
in the east of the island, some way north of the capital. 

A study of these shows that the well-known Madagascar 
hedgehog, Ericu/us setosus , may be divided into three races, 
these being, firstly, E . setosus setosus, of South Madagascar 
(type-locality, Fort Dauphin), smallest in size and the colour 
comparatively light, the spines broadly white-tipped, and the 
belly white or whitish. Secondly, E . setosus nigrescent, Geoff, 
-—type-locality not recorded, but in all probability middle 
Eastern Madagascar (Andevorante may bo selected, as speci¬ 
mens are available from there); rather larger than setosus, 
the colour blackish throughout, with the spines only very 
narrowly tipped with whitish, the face, limbs, and belly dark 
brown, the bullas not specially large. And, lastly, the form 
now received, which may be called 


Ericulus setosus melavtho , subsp. n. 

Colour dark, as in nigrescent . Size still larger, the skull 
averaging decidedly larger than iu specimens from the 
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middle area of Madagascar. Bullne, as measured on a line 
from the condyle of one side to the posterior zygomatic process 
of the other, very much larger. 

Skull-dimensions of the type;— 

Greatest length, from condyles to gnathion, 54 mm.; 
greatest breadth on posterior zygomatic processes 25 ; inter- 
orbital breadth 12*4 ; mastoid breadth 24 ; palatal length 30 : 
diameter of bulla (measured as above) 7 ; front of /> 3 to buck 
of rn 2 11*2 ; transverse breadth of m* 5*8. 

Hab . Arnbobitrakolahy Forest, 18° 4' S., 48° 6' E., inland 
from Tamatave, Eastern Madagascar. 

Type. Adult male. B.M. no. 25. 11. 7. 9. Collected 
February 1925. Six specimens. 

By the kindness of Dr. Tt. Anthony T have, had the oppor¬ 
tunity of examining a skull (no. A. ?7020 of the Paris Mu¬ 
seum), which would appear to be that of Buff on’s oiiginul 
tendrac, labelled as such by Geoffrov. Its palatal length is 
27*5 mm. ; front of p' to back of m 2 9*6; tiansverse diameter 
of m 2 5 0. 

None of the original skulls of Geoffroy’s ntarescens seem 
to have been preserved, and a type-locality for that form 
has to be arbitrarily fixed upon. 

Two new Species of Micxoqazb. 

Microgale principula, sp. n. 

Most nearly allied to M . longicandata , with which it shares 
the excessive length of the tail, whoso tip is similarly modified 
for prehension. But the size is larger throughout, the skull 
more robust, with more tendency to lnmhdoid ridges and 
zygomatic projection, and the teeth are larger and heavier. 
JP 4 has a well-maiked anterior basal cingular cusp. Pre- 
molars and molars broader transveisely than in longicandata , 
with well-developed internal lobes. 

Colour, so far as can be judged on spirit-specimens, as in 
hmgicaudata —that is, uniformly huffy above and below, witli 
slaty bases to the hairs. Tail wholly blackish, not or scarcely 
lighter below, its exceedingly fine hairs silvery brown ; the 
hairless pieliensile portion below the tip about 15 to 20 rum. 
in length. 

Dimensions of the type (measured on the spirit-specimen);— 

Hoad and body 73 mm.; tail 157; bind foot 20; ear 15. 

Skull; greatest length 25; condyio-hasal length 24; 
greatest brei dfch 10; interorbital breadth 5; palatal length 12; 
front of p* to buck ol m 2 4. 
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Hab . South-east Madagascar. Typo from Midongy-du- 
Sud. 

Type, Adult female. B.M. no. 25. 8. 3. 15. 

This fine species is decidedly larger than its relative, true 
Microgale longicaudata, the extra long and prehensile-tailed 
species represented in Mr. Deans Cowan’s original series 
only by the type and one other specimen. From that the 
smaller M. majori, previously confused with it, was separated 
in 1918, when a revision of all the group was published*. 
In this revision the large species that had been described as 
M* dobsoni and talazaci wei'e removed into the new genus 
JVetogale, so that next after the short-tailed species M . thomasi , 
Maj., the present long-tailed species is tho largest of the 
restricted genus Microgale . 

Further, another Microgale from the more northern part of 
the island may be described as follows :— 

Microgale sorella, sp. n. 

Belated to both M. longicaudata and pnneipula, but inter¬ 
mediate in size. 

Size, as gauged by skull, smaller than in principvla , larger 
than in longicaudata . Colour and general characters about 
as in these species, and with similarly elongate prehensile- 
tipped tail. 

Dimensions of the type :— 

Head and body 71 mm.; tail 156; bind foot 19*5; earl4\ r >. 

Skull: greatest length 23*6 ; condylo-baaal length 23*1 ; 
greatest breadth 9*5 ; interorbital breadth 5 ; palatal length 
10*8 ; front of p i to back of m 2 4. 

Bab . Beforona Forest, inland of Andevorante, Eastern 
Madagascar. 

Type . Adult male. B.M. no. 25. 8. 3. 14. 

In view of the constancy in size of skull shown by other 
species, and the considerable distance between the two 
localities, with M . longicaudata coming between, I think 
there is no donbt this more northern long-tailed species 
should be distinguished from the southern M, principula . 


XXXV.— Paper» on Oriental Carabidae.—XVI. 

By H. E. Andrewes. 

In this paper I am dealing with some further questions of 
synonymy which I have come across during the past year or 
two, and also describing a few new species, several of which 
had previously been misidentified. I have to thank Mr. Leans, 
* Ann. & Mag, Nat. Hist, (9) i, p. 802. 
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of the Paris Museum, Dr. Gcatro, of the Genoa Civic 
Museum, and Mr. Csiki, of the Buda-Pest Museum, for the 
loan of vaiious specimens. 1 am also under a considerable 
obligation to Dr. K. M. Heller, of the Dresden Zoological 
Museum, who has been kind enough to send me for examina¬ 
tion the whole of the types of species described by him 
during recent years from the Philippine Islands, together 
with a number of other specimens. I take this opportunity 
of thanking him for his courtesy. 

Oxylobus punctatosulcatus, Chaud., var. meridionalis , Bates, 
Conipt. rend. Soc. Ent. Belg. 1891, p. 325 (note). 

Bates's variety is quite distinct from punctatosulcatus and 
must be treated as a separate species. In addition to the 
two typical specimens in Mi. 11. Oberthiir’s collection, there 
are two examples in the British Museum. Unfortunately 
none of the labels gives an exact locality for the species. 

Epicosmus hilarisy Lesne (not Chaud.), Mission Pavie Hist, 
Nat. 1904, p. 69. 

The unique example is labelled “ Siam, Battambang, A. 
Pavie, 1886,” and differs in many respects from Laterlb’s 
species. I therefore describe it under the name of 

Craspedophorus lesnei, sp. n. 

Length 11*0 mm .; width 4*3 mm. 

Black, with two orange spots on each elytron, tho front 
one extending from stria 3 to the middle of the epipleura, the 
hind one between stiifiu 3 and 8. 

Head small, surface uneven, rugose-punctate, constriction 
deep, neck and clypeus smooth, eyes hemispherical, antenna* 
long and slender, palpi slender, last joint of labials securi¬ 
form but a good deal longer than wide. Prothorax trans¬ 
verse, about twice as wide as head, coarsely rugose-punctate, 
the punctures larger on disk and much larger than those on 
head, sides strongly rounded and much contracted in fiont, 
so that front ungies adjoin neck, less contracted and a little 
reflexed behind, so that buse is nearly twice as wide as apex, 
bind angles obtuse, with a small, sharp, rectangular tooth ; 
median line fine but distinct, basal foveas moderately im¬ 
pressed. Elytra oval, moderately convex, a little wider than 
prothorax, striae fairly deep and clearly punctate, intervals 
convex, rather finely and uot very closely punctate, the punc¬ 
tures coalescing a little laterally. Underside coarsely, but 
middle of venter fiuely punctate, metepisterna half as long 
again as wide, front margin of ventral segments crenulate. 
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Much smaller than C . hilaris , Laf.; head smaller and 
more finely punctate, last joint of palpi less dilated ; pro- 
thorax more evenly rounded at sides, the apex relatively 
narrower, the tooth at hind angles larger; elytra with deeper 
striae and more convex intervals, front orange spot reuching 
stria 3 (in hilaris it reaches 2). 

Peronomerua niyrwus, Heller (not Bates), Deutsch. Ent. 
Zeitschr. 1916, p. 276 = P. Jumatus, Sehaum. 

Trichina chinensis , Osiki, Ann. Mus. Hung. 1907, p. 576 = 
T\ cyanea 9 Schautn. 

Apotomua 8vmhatoanua y Heller (not Dupuis), Deutsch. Ent. 
Zeitschr. 1910, p. 275. 

Both the original description and the picture in Wyts- 
mann’s * Genera Insectorum ’ indicate a long hairy covering 
on Dupuis’s species, reminiscent of A . hirsutuius , Bates. 
In Dr. Heller’s example there is, apurt from the long 
marginal set®, only a short close pubescence, and I think it 
identical with A.fuscua^ Motsch. = A. xanthotelus , Bates. 

Chlceniu8 cuspidatu8 y Heller, Phil. Journ. Sci. 1923, p. 301. 

I have in my collection a specimen from Hongkong, 
already compared with C. guttula , Ohaud., and Dr. Holler’s 
example differs only in having an arrow-head-shaped instead 
of an oblong light spot at the apex of the elytra. 

Bataacelia ceylonious , Motch. Bull. Mosc. 1861, i. p. 103. 

1 have seen no typical example of Motchulslcy’s species, 
but, judging by the description, there seems no reason to 
suppose that it differs in any way from Puchytrachelua 
oblonyu8 } Dej. 

Calathomimua vittatus , sp, n. 

Length 10*0 mm.; width'3*5 mm. 

Piceous, underside somewhat iridescent; sides of pro- 
thorax and a vague stripe, about two intervals wido, sub- 
interrupted at middle, extending from shoulder to near apex, 
brown; antennas and legs ferruginous. 

Bead convex, frontal foveas small and rounded, a faint 
oblique line on each side, extending from them towards eyes, 
which are flat, antennae reaching basal fourth of elytra. 
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Prothorax rather flat, quadrate, apex emarginate, front 
angles projecting but a little rounded, sides veiy gently and 
evenly lounded, but contiacted rather more in front than 
behind, a single seta at apical third, hind angles a little 
obtuse but stiongly rounded; median and transveiso impres¬ 
sions vcr) taint, the fovia? very shallow, with traces of very 
fine punot ui a lion, suriaee otherwise smooth. Elytra elongato- 
ovate, as wide at base as piothorax, widening gently behind 
and wident a little behind middle, basal border bisinuate, 
f'oitiling an acute angle at shoulder; stria? deep, imputictate, 
2 not touching base but joining the short scutellary striole, 
inteivals convex, 3 with a senes of about a dozen pores, 
adjoining stria 2. Underside smooth, epipleurte of el} tra 
somewhat hollowed out in front, metepisterna haidly longer 
than wide. 

Computed with (\ mandat as. Bates, the eyes are not quite 
so flat, the frontal tuilows not so deep and punctifoim ; 
prothoiax flatter, inoic narrowly bordeiod, the sides more 
parallel and the hind angles consequently only slightly 
obtuse though rounded, the suilace smooth; elytra less 
rounded at sides, border making an even more acute angle at 
shoulder, stna? shallower though still deep, and intervals less 
convex, only 3 with a row of punctures, pattern formed by u 
brown lateral snipe. 

CEYLON : WomLide, Urugalla (fr. M. Henry), lex., 

By the desire of the L>ne< tor of the Colombo Museum the 
type has been placed in the British Museum. 

Stenoloplius chalcem f, Leslie (not Bates), Mission Pavie Hist. 
Nat. 1904, p. 7G. 

This example has not the brassy upper surface, rounded 
prothorax, and hi own antenna* of eh a teens. 1 regard it as 
one of the numerous terms of A». smaraydulus, F., an ex¬ 
tremely vaiiuble species, especially in its oiylrul pattern. 

I'riployenvts mouhoti , Bates, Alin. Mus. Civ. Gen. 1892, 
p. 350 ; Tchiteh. iior. Sue. Ent. Boss, xxxiv. 1900, 
pp. 1<3 (note) & 175. 

Tchitclu riu thought that his Lesticus nubilus wuis probably 
identical with mouhoti , Bates, wl ieh he considered a misiden- 
tiflention. I have compared Tchitcheiin's type with an 
example of mouhoti , Bates, from Bliaino, and consider them 
distinct. E. nubtlus from Cochin China is a larger wider 
insect, the head nearly black, the prothoiax very dark green 
(instead of both being a fuirly bright green) ; the prothorax 
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is lass contracted behind and the border is thicker, but the 
principal difference is in the basal fovea*, the surface of 
which is coarsely rugose-punctate (instead of finely and 
closely punctate-rugose) ; the elytra are more dilated behind, 
but do not otherwise differ. 

When I was at Rennes I had the opportunity of comparing 
an example of L. mouhoti , Bates, ? , with Chaudoir’s male 
type. I noticed some slight differences, which may have 
been partly individual and partly sexual ; until further 
investigation is possible I propose to treat Bates’s identification 
as correct. 

Abaoetus impictus , Tchitch. Hor. Soc. Ent. Ross. xxxv. 1901, 
p. 57 = .A. amplioollx8 , Bates, Auu. Mus. Civ. Gen. 1889, 

p. 106. 

Although l have not seen Tehitcherin’s typo, his description 
is detailed and agrees very well both with eo-typus of Bates’s 
species and with ether examples in my collection from 
vurious parts of North India. 

Abacetus maculipes, Bates (not Gbaud.), Ann. Mus. Civ. 
Gen. 1892, p. 361 ; Andr. Traus. Eut. Soc. Loud. 1921, 
p. 148. 

Two specimens which Dr. Gestro has kindly sent me from 
Genoa have no resemblance to Chaudoir’s species, which is 
smaller, narrower, brassy in colour, with pale legs ; I regard 
it as a new species, and propose for it the name of A . batesi . 
In appearance and size it is extremely like A . amplipgnnis , 
Bates, mentioned above, black, without apical spot, the 
antennae fuscous except joints 1 and 2, the legs ferruginous, 
the femora darker in middle than at apex. The frontal 
impressions curve outwards towards eye, as in amplipennu , 
but curve inwards again behind. The prothorax is similar 
in shape, transverse and with strongly rouuded sides, but the 
marginal channel is much narrower, the median line more 
strongly impressed, the basal foveee similarly parallel, with 
punctures between them. The elytra differ only in having 
the stria*, which are fairly deep und ini punctate, less im¬ 
pressed towards apex. 

BURMA: Karin Asciuii Cheba, 1200-1300 m. (L. Fea), 

2 ex. Type in the Genoa Civic Museum. 

Sphodrus cordicollis , Bates (not Chaud.), Scient. Res. of 
Second Yarkand Mission, Col. 1891, p. ll==JPmto- 
nychuB kashmireneu , Bates, var. babaulti , Andr. 

Sphodrui is no doubt a slip of the pen for JPrittonychm, 
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but it is difficult to suvmise why Bates should have gone out 
of his way to compare the example with l\ eordicollis , Chaud., 
which it does not nearly resemble, when he had himself 
recently described the species from Kashmir, 

Feanu* spintpennis, Bates, Ann. Mus. Civ. Gen. 1889, p. 108. 

In this species the femora are fhivous, with the apex infus- 
cate, but there is another form in which they are wholly 
black, which gives the insect quite a different appearance. 
For this I propose the name of nigripes , var. nov. The 
typical form occurs in Assam, Burma, and Indo-China, the 
variety in various parts of India; both forms occur in Ceylon. 

Colpode8 sebosus y sp. n. 

Length 7*0 mm. ; width 2*75 mm. 

Pieeous, the elytra with a somewhat greasy appearance ; 
margins of prothorax and elytra, elytral opi pleura), palpi, 
antenna) (darker towards apex), and legs fulvous. 

Head convex, smooth, with short but fairly deep frontal 
impressions, extending on to clypeus, eyes rather flat, gen® 
sloping gradually to neck, anteun® slender, reaching basal 
third of elytra. Prothorax a little transverse, moderately 
convex, base with its sides oblique, about as wide as Qpex, 
sides very narrowly bordered, bisetose, rounded in front, 
vaguely sinuate behind, hind angles obtuse, rounded, and 
reflexed; median liue faint, basal fovea) adjoining angles, 
fairly deep, diverging in front, surface smooth but vaguely 
transversely striate. Elytra convex, ovate, fully half as wide 
again as prothorax and as much longer than wide, widest 
just behind middle, strongly contracted in front, where the 
border forms an obtuse angle at shoulder, and with well- 
rounded sides, the border sinuate before apex, where there is 
a well-marked re-entrant angle; strise very shallow, vaguely 
erenulate, intervals flat, 3 with three punctures, first adjoining 
stria 3, the others adjoining stria 2, marginal series inter¬ 
rupted, surface smooth. Micro-sculpture nearly isodiametrie, 
very faint on prothorax. Underside smooth, uietasterual 
process bordered, tnctepisterna a little longer than wide, last 
ventral segment with one seta, ? with two set® on each 
side; tarsal joints not grooved, joint 4 in protarsi bilobed, 
though uot split to base, emarginate in tneso- and metatarsi. 

In shape not unlike C* bengalensU , Chaud., though much 
smaller and otherwise coloured. I know of no nearly allied 
species, but the strougly rounded, faintly striate elytra, with 
Ann* & Mag . N. Hist* Ser, 9. Vol. xvii. 17 
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tlie subangular border at shoulder, will easily distinguish it 
fiom any other Singhalese Colpodes at present known. 

Ceylon : Pidurutalagalla (6r. M. Henry), 5 ex. By the 
desire of the Director of the Colombo Museum the type has 
been placed in the British Museum. 

Anchomenue nigrown*cans, Heller, Phil. Journ. Sci. 1923, 
p. 298=* A, qwidripunclatus , l)eg. 

I cannot regard this as more than a form of this very widely 
distributed and variable pa lien retie species, though the silky 
gloss and other characters mentioned by Dr. lleller give it a 
somewhat unusual appearance. In Europe it is taken, at alt 
events at low levels, in recently burnt pine-woods, but it 
occurs also at great elevations and has been taken at 
15,000 feet in the Himalayas. Dr. HelhVs specimen from 
the Philippine Islands was taken on Mount Santo Tomas, 
and, I suspect, faiily high up. Examples were found iu 
Japan both by Mr. C. Maximow icz and Air, George Lewis. 

Perigona ruficollie , Motch., var. nana, Bates, Ann. Soc. Ent. 
Ei. 1889, p. 273; Andr. Trans. Ent. Soc. Loud. 1921, 
p. 178. 

I have now seen Pufzey's type of P. plugiata , and find 
that Bates’s var. nana agrees with it exactly. P. rvficollie 
appears to be quite a distinct species. 

JLfacrochiJua rvficoUia, Heller, Phil. Journ. Sci. 1923, p. 296, 
t. i. fig. 1 = AL chaudoiri, Andr. 

Creagris offinia, Gestro, Ann. Mus. Civ. Gen. 1875, p. 870, 
tig. = (7. labroaa , Nietn. 

Niotner’s species is widely distributed, and 1 have seen 
examples from South India, Oey on, Burma, Java, Siam, and 
Australia. The form of the protlioiax seems in this species 
a little variable, but I was not able to see in Dr. Gestro’s 
type, which lie veiy kindly sent me for examination, any 
ckaracteis to permit of its separation from labroaa* 

Anauhcua sericipennia , Macl., var. philippinenais , Heller, 
Phil. Journ. Sci. 1923, p. 302, t. i. tig. 2. 

Dr. Heller is inclined to regard both faaoiatua . Schm.* 
Goeb., and his own philippinenaia as subspecies of aerioi - 
pennu. No doubt fusciatus is closely allied to aericipennie, 
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but I think it is entitled to specific rank, and, moreover, I 
think the Philippine form better treated as a variety of it than 
of sericipennis . Another closely allied form (< basalis , Fleut.) 
occurs in Indo-China* 

Catascojms ameus , Saund. Trans. Ent. Soc. Lond. 18(53, 
p. 467, 1. xvii. fig. 2; Andr. Trans. Ent. Soc. Loud. 
1921, p. 149. 

This species and its near allies have caused me some 
perplexity. When first I was at Rennes I saw a Catascopus 
which I understood to be the type of a>neua. This proves to 
be a mistake, and my remarks regarding it must therefore be 
witlidiawn. I think now' that costulatus , Ciiaud., must be 
put in synonymy with presidetis, Thoms. == splendidus. Saund. 

It may be of interest to record here that tour of Saunders’s 
types, which should bo in Mr. Rene Oberthur’s collection, 
are, in fact, not to be found there ; these are, Catascopus 
census , rugicollis , lcevipsnnis } and Ilulcoderus ( Catascopus ) 
elongatus . 

Genus Hoplomenrs, Heller, Phil. Journ. Soi. 1921, p. 528 = 
Aristulcbia y Bates, Aim. Mus. Civ. Gen. 1892, p. 428. 


XXXVI.— Ilemiptera-HeteropUra new to Rodriguez . 

By W. E. China. 

(Published by permission of the Trustees of the British Museum.) 

SINCE the appearance of my paper on the Heteroptera of 
Rodriguez (Ann. & Mag. Nat. Hist. (9) xiv. pp. 427-453, 
Oct. 1924) I have received a further small collection from 
that island, made by Mr. G. C. Addison-Williamson, which 
includes several species not previously xecorded. The new 
records are as follows 

Family Pentatomid®. 

Nezara heegeri, Fieb. 

1861. Acrosternum heegeri , Fieber, Eur. Xlmnipt. p. 331. 

1861. llhaphigaster i?iccrtus } Signoret, Ann. Soc. Ent. France, p. 986. 
18(54. Rezara inesrta, St&l, Hemipt. Afr. i. p. 192. 

1866. liezara hregcri, Mis. & Key, Hist. nat. des punaises de France, 
Paris, ii. p. 292. 

2 $ Rodriguez Is. ( G . 0. Addison-Williamson). 
Widely distributed over the Mediterranean and Ethiopian 
Regions, and extending us fur us Mudaguscur. 
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Mscidea quadvivittata , Sign. 

1851. Cerataulax quadrivittata, Signoret, Ann. Soc. Ent. Franco, (2) 
ix. p. im. 

1864. Mecidea quadvivittata, St£l, Hernipt. Afr. i. p. 133. 

A badly damaged specimen apparently belonging to ill is 
species. 

Recorded from Manritius. 

Family Coreid». 

Ilypselopus villosipes , Am. & Serv. 

1843. Meloza villosipes, Arnyot & ftorvillo, Ih'imipt^res, p. 2U1. 

1866. Ilypselopus villosipes, St&l, Iiemipt. Air. ii. p. Uli. 

1 ? , Rodriguez Island ((x. C, Addison-Williamson). 
Previously recorded from Mauritius. 

Family Eeduviidae. 

Oncocephalus annulipes y St&l. 

Oncocephalus annulipes } St&l, CEfv. Vet.-Ak. Fork. 1866, p. 44. 

1 £, Rodriguez Island (Gr. C. Addison-William son). 
Originally described from Natal, but since recorded fiorri 
the Indian, Oriental, Malayan, and Australasian Regions by 
various writers. Judging by the heterogeneous collection 
under this species in the British Museum, it would appear 
that Router was right in restricting this species to the 
South African Region. 

Mr. Addison-Williamson also took specimens of the 
following previously recorded species :— 

Macroscytus privignus , Horv. 

Lethceus longirostris, Reut. 

Cicada thomasseti , China. 


XXXVII .—A Note on some Species of Ilomceocerus {Hemi- 
plera-Heteroptera , Coreidse). By Hem Singh Pkuthi, 
Ph.D. 

(From the Zoological Laboratory, Cambridge.) 

Distant, in the # Fauna of British India, Rhynchota,’ vol. i., 
created a new species —Homasucerus rosaceus —allied to 
H. variabilis , Dali. Kiritshenko (Ann. Mus. Zool. Ac. Sci. 
Petrograd, xix. 1914, p. xxvii) iu a short note doubted the 
justifiability of Distant's conclusions. Such a dispute can 
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be readily settled by the examination of the sexual armature, 
and the late Mr. E. A. Butler, aware of my interest in the 
study of these organs, sent me specimens of the two species 
for the examination of their genital organs. I have examined 
these structures, aud find them absolutely identical (fig. 1). 
Thus Kmtshcnko’s views are confirmed. Moreover, 1 possess 
specimens collected at Lyallpur (Punjab, North Indni) from 
the same food-plant (Acacia arabica ), the bigger ones of 
which correspond with Distant’s description of //. variabilis 
(and also agree closely with the examples of that species 
sent to me by Mr. Butler), while the smaller ones answer to 
that of //. rosaceus; there are some examples intermediate 
in size which connect the two forms by gradations. It may 
be added that the habitat of H . variabilis , as given in the 


Fig. 1. 



Ninth abdominal segment, paramereR, and mdeagua of 
HoHurocerua vanabtivt and 11 . roauceu*. 

Lettering to all the figures:— (ted. --redeugus ; &/>.=basal plates; bp.br. = 
basal plates bridge; c/i/.=conjunctiva: rn;.a;>/>.*=sconjunctiva ap¬ 
pendages ; ejd. m ejaculatory duct; ejr. = ejaculatory reservoir; pr. = 
parameres; phs. = pballoaoma; vs. = vesica. 


‘Fauna 1 volume above referred to, is North India, while 
//. rosaceus is recorded by Distaut from Sind, about 350 nulcs 
from Lyallpur. 

That the bona fide species of Ifomceocerus distinctly differ 
from one another in the anatomy of the sexual armature is 
clear from an examination of figs. 2, 3, and 4, which illustrate 
these organs in H. graminis, Fabr,, //. albiguttulus , St&l, and 
if. limbatipennis , St&l, respectively. The examples of 
H . graminis were given me by Mr. Butler, and are from 
South India. Those of the other two species were deter¬ 
mined by Distant and are in the Cambridge Museum ; in 
both cases they are from the Malay Peninsula (Skeat Expe¬ 
dition), The different species can be at once distinguished 
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by the form of the paramcres and the shape of the ninth 
abdominal segment. Moreover, as will be noted on a closer 
study of the figures, the vesica and the form and number of 


Fig. 2. 



Ninth abdominal segment, pnrameres, and aedengus of 
Jiututoouvt ut yramtnia. 


the conjunctiva appendages are also characteristic of each 
species. For the explanation of the terminology, reference 
should be made to my recent paper, 44 Morphology of the 
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Fig. 8. 



Ninth abdominal segment, para meres, and cedeagus of 
flomwvcerus albiyuttulus, 
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Mule Genitalia of Rhynchota” (Tram. Ent. Soc. London, 
1925). 


Fig.4. 



My sincere thanks are due to the late Mr. E. A. Butler 
and to Dr. Hugh Scott lor giving me valuable material. 
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XXXVIIT.— The Relation between Spongin and Spicule in the 

Haploscleridse. By Maurice Burton, M.Sc., Research 

Student of King’s College, University of London. 

Before we can hope to place the classification of the 
Haploscleridse on a sound basis, we must recognise fully 
the anomalies of our present ideas of taxonomy in this 
group. There can be no doubt that many genera have 
been erected in the past—some of which have been aban¬ 
doned already—whose diagnoses represented nothing more 
than extremes of variation within already existing species 
of other closely-allied genera. This may be said, parti¬ 
cularly, of those genera whose diagnoses are founded, 
exclusively in some cases, on the quantitative relation 
between the spicules and the spongin of which the skeleton 
is composed. 

As far back as 1866, Bowerbank, in his € Monograph of 
British Spongiada*' (p. 862), pointed out that in a single 
specimen of Chalina oculata the amount of spongin present 
in the skeleton varies considerably from one part of the 
sponge to another, and from bis remarks it is evident that 
the skeleton may resemble that of a Reniera near the 
surface and towards the ends of the branches, that of a 
Ceruochalina in the stalk, while throughout the rest of the 
sponge it resembles that of a true Chalina . My observa¬ 
tions on the same species have led me further than this. 
In passing from one individual to another the variation in 
the skeleton is such that one specimen may be safely placed 
in the genus Chalina , another in Pachychalina , and a third 
in Ceraochalina , Yet all specimens will be obviously co- 
specific when judged by external form, habitat, colour, &c. 
In one case, a specimen found on the beach at Hastings, 
differing in no other respect from a typical Chalina oculata , 
possessed no spicules at all, the skeleton bciug composed 
entirely of spongin. Although I have examined many 
beach-worm specimens, I have never found one in which 
maceration had resulted in the complete loss of the 
megasclercs. It appears probable, therefore, that this 
common species may develop, under certain circumstances, 
the skeleton of a Chalinopsilla . 

Ridley and Dendy (1887, p. 25) observe: "It ( Pachy - 
chalina pedunculaia) . . .. shows how little value can .he 
placed upon the amount of spongin present for purposes of 
classification.” Hentschel (1911 a, p. 318) points out 
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that the relation between spongin and spicules in Homrpo- 
dictya staurophora varies considerably, the fewer the spicules 
the more spongin in the fibre of the skeleton. Referring to 
lleniera sitnulans (Bwk.), Stephens (1921, p. 8) remarks: 
“ Sometimes a considerable quantity of spoil gin is present.” 
On the other hand, nowhere, to my knowledge, has an 
attempt been made to demonstrate fully the extent of the 
relative variation of these two skeletal elements. 

Again, we have the curious spectacle of certain species 
being relegated first to one genus and then to another 
closely-related genus, notably Cladochalina peryamentacea, 
Ridley (1884 c), referred to the genus Chalina by Ridley 
and Dendy (/. c.), and Dendy (1895), and to the genus 
Ceraochalina by Dendy (1924). Many examples of a 
similar kind might be quoted, but concerning this one 
it is of interest that in a group of specimens, clearly 
belonging to this species, scut from S. Africa by 
Dr. J. I). F. Gilchrist, two could be placed in Chalina , 
one in Puchychalina , and the last in Ceraochalina . 1 have 
made similar observations on numerous examples of Chalina 
montayuii, Bwk., from Littlehampton. 

Briefly, 1 regard the genera Rcniera , Chalina, Parity- 
chalina , Ceraochalina , and, possibly, Chalinopailla , as dia¬ 
gnosed by Dendy (1921 b), whose diagnoses probably express 
the generally accepted views on the subject, as representing 
nothing more than the normal variations which may occur 
within a single species. If such a view appears drastic, it 
is solely because we have grown accustomed to accepting 
the erection of species and genera in the Haploscleridse on 
trivial 'points nf difference in the skeleton. When some 
hundreds of specimens are examined and carefully com¬ 
pared, as 1 have done, it becomes obvious almost to a point 
of absurdity that the new idea I have expressed is correct; 
and that it is a case closely analogous to the partial or 
complete loss of microscleres in other genera of Tetraxonida, 
numerous examples of which might be quoted. 

In support of my view, it may be added that I have 
found Row’s specimens of Siphonochalina tuhulosa from the 
Red Sea to vary from truly Chalinoid to Pachychalinoid 
or Ceraochalinoid ; the numerous specimens of Chalina 
polychotoma. , described by Carter and Dendy, vary from 
Renieroid to Chalinoid, Pachychalinoid, and Ceraochalinoid; 
and, in rare cases, to what is practically Chalinopsilloid *. 

* I use the terms Renieroid, Chalinoid, &c., as expressing the 
possession of a skeleton similar to that defined by Bendy (1021 b), as 
the diagnoses of the genera ftmiei a, Chalina, &c. 
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Similar variations were found in groups of specimens from 
S. Africa of Stphonochalina communis (Ctr.) and Pachy - 
chahna punctata (Ridley & JDendy). In other groups of 
sponges parallel cases were observed, notably in the isodictyal 
skeleton of Dcsmacidon grande (R. & I).). 

I am not prepared to say that all species of Ilaploscleridm 
exhibit the same wide range of variation in the skeleton 
which I have observed in the species referred to above, but 
to understand the Haploscleridse the limits of fluctuation 
must be carefully noted and defined by broad comparative 
examination of a large number of specimens, wherever 
possible. Moreover, I do not profess to be able to lay 
down, as yet, definite rules as to the limits of variation in 
a species or genus ; but I do strongly recommend the study 
of the variation of the skeleton as a possible avenue of 
approach to the solution of the riddle of the Haploscleridte, 
and the consequent restoration of order in the present 
chaotic state of that group. Perhaps one of the most 
convenient methods of defining genera will be found in the 
characters of the dermal skeleton {cf. Topsent, 192*1), 
which appears to be one of the most stable of all characters. 
Between species much may be made of the external form 
and the characters of the oscules, both variable within fairly 
narrow limits, and the combination of these characters 
with those of the skeleton. 
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A Handbook of the Birds of Eastern China . By J. D. I). La Tnncnr, 
C.M.Z.8. etc. Part II. Pp.97-192,pis.ir.-vii. London: Tailor 
& Francis, 1925. Price 7 s. 6d. 

Tk» present* part of Mr. La Touche’s work includes the dippors, 
thrushes, flycatchers, and shrikes; and, with the exception of 
certain minor alterations in the arrangement of their families, 
Mr. La Touche still adheres to the classification adopted by 
Mr. Stuart Baker in the 1 Avifauna of British India/ 

The arrangement of families is always a matler of Homo 
difficulty, as it is impossible to arrange these in a consecutive 
form to embrace all the connections we should like them to do. 
The author’s arrangement is, however, natural and easy to 
understand. Since, however, Mr. Baker’s second volume of tho 
‘Avifauna’ appeared, thoro are oertain amendments which have 
been found necessary in his nomenclature. For instance, Stofwola 
melanops is no longer tenable, as it has been ascertained that 
Muscicapa melanops , of Vigors, is pre-occupied by Mmcicapa 
melanops of ViciUoi. The name will, therefore, have io he 
Rtoparola thalassina , of Vigors, of which tho Chinese race has 
already been given a separate name. 

We note that Mr. La Touche still talks of suhspccios hybridizing, 
though in this number of his work he is led into speaking thus in 
quoting Stresemann. He apparently agrees with the latter that 
Turdus ruficollis ruficollis and Turtlus ruficollis atrogulrrris are 
subspecies only, and then states that hybrids between these two 
terms are very numerous. We ourselves consider the two forms 
of thrush to he perfectly good species and we have never seen any 
adult specimens which could not definitely be assigned to one or 
1 he other. If, however, these are hold to be a subspecies, they 
could not possibly hybridize, although in intermediate areas 
intermediate specimens may be numerous. 

Mr. La Touche’s notes on the rock-thrushes deserve specially 
careful reading, as they refer to a species which has newer 
previously been worked out and his deductions may be the right 
answer to the riddle they have hitherto presented. 

Tho portion of tho work under reviow shows that the author has 
expended much careful thought and great euro before forming any 
of his conclusions; these aro, therefore, always worthy of most 
careful consideration by brothor ornithologists. His work is not 
only scientific but is well written and extremely readable; and 
we are sure, as we romarked when the first part appeared, that 
Mr. La Touche’s volume whon complete will most worthily fill a 
gap which has long existed in the shelf of every ornithologist who 
works on Oriental birds, whilst much of it is almost equally 
necessary to the palmarctie w orker. 
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The Vertebrate Skeleton from the Developmental Standpoint. By 

J. S. Kingsley. Published by John Murray, Londou, 1925. 

Pp. 337, with 334 text-figures. Price 21,?. net. 

Like his previous useful work on the Comparative Anatomy of 
Vertebrates, Prof. Kingsley's new volume on the Vertebrate 
Skeleton is based mainly on embryology. It is intentionally 
descriptive, without any special dissertations on lines of descent. 
It is also conservative in nomenclature, and contains only four now 
terms applied to the parts of the primitive vertebra. Whenever 
possible, palaeontology is made to confirm and extend the teachings 
of embryology, and when interpretations seem doubtful and need 
further study they are always specially noted. The illustrations 
are well chosen and beautifully clear, aud those provided by 
embryology and paleontology are especially helpful. 

Aft,or a short general introduction on the nature of the vertebrate 
skeleton, Prof. Kingsley begins with the exoskoleton, and tlion 
treats successively of each Noction of the endoskoleton. Under 
each seotion the developments through the various classes of verte¬ 
brates are traced. The descriptions aro illustrated by several 
explanatory diagrams as well as actual drawings, and in cases 
where the living animals ( e . </., amphibiaus) are too specialized to 
show fundamental features reference is made to their generalized 
forerunners as known by fossils. The references to extinct animals 
are usually excollent, but the description ol‘ the lower jaw of the 
Paleozoic shark Jlclicoprion aa u groatly elongate and spirally 
coiled ” is due to a misconception. 

The volume concludes with a valuable bibliography, which 
includes somo of the older as well as tho later works and papers. 
Among omissions wo would only mention Ridowood’s important 
memoir on Elasmobranch vcrtelme in the Phil. Trans. Roy. Soc. 
1921 and Htonsib’s recent, papers oil the cranium in early fossil 
fishes. 

We would commend Prof. Kingsley's volume not only to tho 
bugiuner in the study of vortebratos, but also to any zoologist who 
desires a concise work of roferunce on the subject. 


The Osteology of the lleptiles. By 8. W. Willibton. Edited by 
W. K. Gkkooky, Harvard University Press. Oxford University 
Press, Humphrey Milford. Prico ISs. Gd . net. 

Apawt from its exceptional intrinsic merit, this book possesses an 
lidded interest. Death overtook its author before be had com¬ 
pleted his work; paleontologists and zoologists will bo deeply 
grateful to Prof. Gregory and his helpers for tho kindly way in 
which they have treated the original text, for, while supplying 



270 BflrtiograpMcal Notices. 

many of the deficiencies naturally inherent in an incomplete and 
unreviBcd manuscript, they have succeeded in giving us a book 
whioh is essentially Williston’s. Errors, advances in our know¬ 
ledge sinco the writing of the text, and minor omissions have been 
remedied by footnotes; but, where no manuscript existed, no 
attempt has been made to supply the deficiency. Instead, references 
to the subject in other portions of the book have been noted, and 
figures supplied for purposes of comparison. 

The first section of the book is devoted to an account of the 
skeleton; its constituent bones are considered separately and 
comparatively throughout the class, and, in addition, comparative 
accounts of the skull in several of the more important orders are 
also given. The second part of the book is an account of the 
classification and range of reptiles; in uddition to a synopsis of 
the classification, a brief diagnosis of each subclass, order, and 
family is given, together with some mention of the more important 
genera and their distribution. The whole work is exceptionally 
well illustrated. 

The usefulness of the book has undoubtedly suffered through 
the proper desire to avoid additions and alterations; it seems 
unfortunate that omissions such as a description of tho quadrate, 
or mention of such an interesting gouus as Lanthanotu should 
not have been noted, and that some attempt should not have been 
made to secure uniformity of treatment in the second portion of 
the book. Here it frequently appears as if recent gonera are only 
known as fossils ! Most regrettable of all, though, is the absenco of 
an index. Concerning the scheme of classification and the inter¬ 
pretation of facts there will, of courso, be differences of opinion; 
but the views expressed in this book are tho considered and final 
opinions of a great paleontologist to whom the volume makes a 
fitting memorial. 


Spitsbergen Papers . Yol. I. Published by the 
Oxford University Press. 

In the present volume a large number of papers, connectod with 
the various expeditions which visited Spitsbergen from 1921-19:24, 
have been collected together. 

The Spitsbergen Expeditions originated in the idea of an 
ornithological visit to that country, but this idea rupidly enlarged 
until the 1921 expedition finally impressed exports on Ornithology, 
Botany, Zoology, Geology, etc. So successful was this expedition, 
under the leadership of tho Rev. F. C. R. Jourdain, that further 
expeditions were organized in each of the following three years. 
The results of these expeditions have appeared in various journals 
and papers, not only in England, hut in France and America. 
Those in authority soon came to tho conclusion that, both for 
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purposes of study aud for reference, it was advisable that the 
w hole of these papers should he brought togother in one volume; 
hence tho work now under review. 

The total number of papers collected is thirty-three, written by 
Messrs. It. A. Fraser, J. 8. Huxley, John Walton, liov. F. C. It. 
Jourd&in, and the other experts, each on their own particular 
division of work. Altogether we have twenty-eight authors 
engaged on the thirty-throe papers contained in the volume. No 
attempt has been made to print the various papers on the same- 
sized pages. The consequence is, we have an extraordinary 
mixture and perhaps a little difficulty in handling the hook as a 
whole, so we suggest that, if future volumes are contemplated, it 
would bo advisable to obtuin the roprints on pages the same size 
as the largest contained in the volume. There can he no donbfc 
that the collection of the papers into one wholo will he a great 
boon to all those who have taken an interest in the fcpitzbergen 
Expeditions. The general get. up of the hook is admirable, the 
paper and letterpress excellent, and the photographs, although 
reprints, sharp and well defined. 

We congratulate the* Clarendon Press on the production of so 
useful and well got up a volumo, aud anticipate with pleasure 
others to come. 


MISCELLANEOUS. 

Dates of Publication of Early Catalogues of Natural History issued 
by the British Museum . by C. Davies Shkhdokn. 

(Information suppliod from the Records by permission of the 
Trustees of the British Museum.) 

TilR old “ Gray ” Catalogues have been for many yearR the chief 
source of information on various branches of systematic zoology, 
and many difficulties have arisen in questions of priority by reason 
of imperfect knowledge of tho date of their publication. At this 
distance of time it ia impossible to recover tho exact day on which 
they were offered for public sale, and we must bo contented to 
recover the exact day on which they were “ laid upon the table ” of 
the Trustees, a preliminary to the issue to the public. 1 am, there¬ 
fore, indebted to the Trustees for the information subjoined, which 
includes all those volumes consulted by me for the 4 Index Anima- 
liuui 1 (1801-1850), aud I hope that lator on it may be possible to 
provide similar information for later publications of the Trustees 
of tho British Musoum, so that we may door up doubtful coses of 
priority. 



272 


Miscellaneous . 


BRITI8H Museum. 

Syst. Catal. Indig. M&mm. Birds . . . By W. E. Loach. 4to. 
1816. [No traco in Minutes.] 

Synooptical Contents. The 42nd ed., 1840; the 42nd ed. (with 
additional pages 12*, 13*, 160*-164*, 1841. [No tiace in 
Minutes. J 

List of Spec. of Mumm. in Coll. B.M. By J. E. Gray, 1843. 
[13 May, 1843.J 

List of Myriapoda ... By Newport, 1844. [8 June, 1844.J 
Catal. of Tortoises, Croc., etc. ... By J. E. Gray, 1844. [27 July, 

JL844.J 

List Lopidopt.. Ins. ... By E. Doubledav, 1845-48. [1. 21 Dec. 

1844; 11. 17 Apr. 1847 ; 111. 5 Aug. 1848.J 
List Birds ... By G. it. Gray, 1844-48. [1. 22 Juno, 1844; 

ed. 2, 11 Mar. 1848 : II. 11 Nov. 1848 ; 11L. 12 Oct. 1844.J 
List Lizards ... By J. E. Gray, 1845. [28 June, 1845.] 

Catal. Spec. and Drawings Mumm. and Birds of Nepal and Thibet 
presented by B. 11. llodgaon. By G. 11. Gray, 1846. [0 Jan. 

1847.] 

List llymenopt_ By F. Walker, 1846-48. [I. 4 Apr. 1840 ; 

II. 13 May, 1848.^ 

List Crustacea ... By A. White, 1847. [17 Apr. 1847.J 

List Osteologieal Spec. ... By Gray and Gray, 1847. [17 Apr. 
1847.] 

Nomenol. Coleopt. ... By A. White, 1S47-49. [I. 3 July, 1847; 

II. 18 Doc. 1847; 111. 8 July, 1818; IV. 21 July, 1849.J 
List Dipt. Ins. ... By F. Walker, 1848, 1849. [I. 9 Dee. 1848; 

II. 21 Apr. 1849; III. 30 Juno, 1849 ; IV. 8 Dec. 1S49.J 
List Brit. Anim. ... 5 parts, J848-50. [I. Centronix, by J. K. 

Gray/31 Aug. 1848; 11. Sponges, by J. E. Gray, 11 Nov. 
1848 ; 111. Birds, by G. It. Gray, 6 July, 1850 ; IV. Crust, by 
A. White, 13 July, 1850; V. Lopidopt., by J. F. Stephens, 
14 Dec. 1850.] 

Catal. Moll. . . . Ft. I. Ceph. Antop., by J. E. Gray, 1849. [30 
June, 1849.] Ft. 11. Fteropodu, 1850. [9 Feb. 1S5U.J 

Catal. Snakes ... By J. E. Gray, 1849. [27 Oct. 1849,] 

Catal. Spec, of Mainm. ... By J. E. Gray, 1850. [1. 6 Juiy, 1850; 
II. 14 Dec. 1850.] 

Catal. Amphib. ... By J. E. Gray, 1850. [I. (does not exist); 
II. 9 Nov. 1850.] 

Catal. Bivalve Moll- By J. E. Gray, 1850. [I. 6 July, 1850.J 

Nomenol. Moll. . . • By W. Baird, 1»50. 112 June, 1850.] 

List Homopt. Ins. ... By F. Walker, 1850. [9 Nov. 1850.J 
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XXXIX .—Some Orthoptera from the Russian Fur East. 

By 13. P. Uvarov. 

The fauna of Orthoptera of the Russian Far East remains 
practically unexplored, while even the scanty records ex¬ 
isting offer ample evidence of its exceptional interest, 
particularly from the zoogeographical point of view. 1 was, 
therefore, very pleased to get an opportunity of working 
out a small collection made by Dr. V. M. Englehardt iu 
several localities near Vladivostok, and received through 
the kind assistance of my friend Professor V. E. Boldyrev 
and Miss E. F. Minim, to whom all my thanks are due. 

My work was done in the British Museum (Natural 
History), where paratypcs of some of the new species are 
preserved, while the types will be deposited in the Zoological 
Museum of the Russian Academy of Sciences, Petrograd. 

Species not yet recorded from Russia are marked in the 
following list with an asterisk. Their number is surprisingly 
large ; amongst thirteen spieces of Tettigoniidse six are new 
to the Russian fauna, including four species new to science, 
while not more than a single Bpecies of Gryllidee out of six 
recorded was known from Russia before; even amongst the 
better-known Acrididae there is one species new to the fauna. 
Ann. do Mag . Jf. Hist . Ser. 9. Vol. xvii. 18 
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Man tide. 

Mantis religiosa (L.). 

Tatyanovka, distr. Spassky, prov. Priinorskaya, 20. viii. 
1921. 

Known from China and Korea, but not yet recorded from 
the Russian Far East. 


Tettigoniid®. 

Phaneroptera fatcata (Scop.). 

Russian Island, 19. vii. 1924, 1 ^,2??. 

*Kuwayamaa sapporensis 9 Mats, et Shir. 

1908. Kwcayamma sapporensie, Matsumura & Shiraki, Journ, Coll. 

Agric., Tohoku Imp. Umv. iii. pt. i. p. 8, pi. ii. fig. xi. 

1913. Euwayamaa yezoensis, Matsumura, Thousand Insects of Japan, 

Additamenta, i. 1913, p. 80, pi. v. fig. 1. 

District Spassky, prov. Primorskaya, 17. viii. 1924, 1 ? . 

The genus and species have been described by Matsu- 
mura and Shiraki from Sapporo and Josankei, in Yczo 
(Hokkaido), and later on Matsumura altered (or simply 
misquoted) the name to yezoensis. The Yezo Island of 
Japan being just opposite Vladivostok, it is only natural 
that the insect should occur on the mainland. In the 
British Museum there is also a male from the Quelpart 
Island, off Korea. 

Atlanticus brunneri (Pylnov). (Figs. 1-3.) 

1914. Amuria brunneri , Pylnov, Revue Russe d’Entom. xiv. pp. 109- 

110, figs. 3-6. 

1924. Atlanticus brunneri , Uvarov, Trans. Entom. Soc. London [1923], 

p. 511. 

Russian Island, 1 , 2 $ ? , 1 larva $ . 

It is only thanks to the valuable assistance of my friend 
B. S. Vinogradov that I was able to identify this species. 
He has examined the types of A . brunneri for me, aud found 
that the original description lacks some important details, 
while the figures accompanying it are ouly diagrammatic 
and very inaccurate* A comparison of sketches made by 
Vinogradov from the types by the aid of a camera-lucida 
(figs. 1-3) with the figures given by Pylnov makes the 
differences quite clear. Thus, the male cerci are armed 
not with an obtuse aud almost straight tooth, as figured by 
Pylnov, but with a pointed and strongly recurved hook. 
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The shape of cerci iu the male from the Russian Island 
agrees quite well with the fig. 1, but, of course, not with 
Pylnov’s figure. It must be mentioned only that in the 
specimen before me the hook is placed at the end of the 
basal third of cercus and not at its base, as it appears in 
fig. 1, simply because the basal part of the cercus in type is 
covered by the anal tergite almost up to the hook. The 
male subgenital plate is figured by Pylnov also very in¬ 
correctly; it is in the type (fig. 2) broader basallv and 
distinctly narrowed behind, while the apical margin is 
rectangularly, not acutely, excised. In the specimen from 
the Russian Island the plate is still more distinctly nar¬ 
rowed behind than in the type, in which this structure is 
obviously deformed. The male anal tergite (fig. 3) is iu the 



Fig, I .—Atlanticus brunneri, Pyluov, d, typo, left cercus. 

Fig. 2.—Ditto, subgtmital plate. 

Fig. 3.—Ditto, anal tergite. 

Fig. 4 .—Atlatiticus utsuriensia, sp. [n., d type, anal tergite and right 
cercus. 

type much more deeply excised behind than in Pylnov’s 
figure; in my specimen the emargiuation is still deeper and 
narrower, almost slit-like, but 1 cannot attach any im¬ 
portance to this character, which usually depends on the 
preservation of specimens and is also very variable in other 
Bpecies of the genus (see Relm and Hebard, Trans. Araer. 
Ent. Soc. xlii. 1916, p. 38). 

The female subgenital plate in the type bears a faint 
raised median line, while in the females from the Russian 
Island it is provided with a feeble linear sulcus; as 
the types are badly preserved, I do not think this is an 
actual difference. 

Iu all other respects my specimens do not differ from the 

18 * 
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types, being only slightly larger, as follow** r—Total length, 
cf 29, ? 31 ; pronotimi, cf 10, ¥ 10-5; hind femur, 20, 
? 28; ovipositor, ? 24 mm. 

A . brunneri is near .4. sinensis, TIv. (described in the Trans. 
TOnt. Soc. London, 1924, p. 512), which differs from it in 
the hook on the cerei being practically in the middle, in the 
male subgenital plate not emarginated apically, and in 
the ovipositor more straight and less pointed apically. The 
third Asiatic species, A. palpuHs, R. & II., differs strongly 
from both species discussed by its much larger size and by 
the quite different genitalia. 

*Atlanticus ussuriensis , up. n. (Fig. 4.) 

Similar in size and general appearance to A. sinensis , TTv., 
but differing from it m the genitalia of both sexes and in 
more developed elytra. 

<J. Face somewhat reclinate. Fastigium of vertex seen 
from above narrower than the horizontal diameter of an eye, 
constricted at the base ; seen from the front it is narrowed 
apically, the apex being less than half as broad as the first 
antennal joint; upper surface flattened, with a distinct 
narrow median sulcus not reaching the apex. Maxillary 
palpi with the last joint incrassate apically, about half again 
as long as the subapical joint. Occiput very feebly convex. 

Pronotum relatively short. Disc convex in prozona and 
flat in metazona, constricted at its anterior third, the width 
here being half the width of the hind margin, which is very 
feebly rounded, practically truncate. First sulcus well 
distinct; V-shapea sulcus very distinct; bind sulcus broad 
and very shallow, practically straight. Median keel absent. 
Lateral keels entirely absent between the front margin and 
the V-shaped sulcus; behind the latter they are distinct, 
but very broadly rounded. Lateral lobes sloping under au 
obtuse angle to the disc, though the angle itself is present 
only behind, being completely rounded in the prozona ; 
their lower margin, including the angles, broadly rounded, 
the hiud angle not at all projecting downwards; hind margin 
without tlie humeral sinus. Prosternal spines short, conical. 

Elytra half again as long as pronotum, not at all covered 
by it. 

Abdomen without any carime; tergites truncate behind. 
Last tergite truncate behind, with two short, obtusely 
triangular lobes in the middle, separated by a small emargi- 
natiou. Cerei thick and short, scarcely narrowed behind; 
"tlie apex attenuated into a pointed hook strongly incurved; 
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on the inner margin there is a small preapical tubercle. 
Subgenital plate fairly broad ; hind margin very shallowly 
and broadly excised; styli longer than the apical width. 

General coloration castaneous-brown. Antennae blackish 
brown, with narrow paler wings. First two antennal joiuts, 
apex and sides of fastigium and postocular fasciae are black. 
Face pale testaceous, with indefinite brownish markings. 
Occiput brown, marmorated with castaneous. Pronotal disc 
castaneous, darker anteriorly and posteriorly, with the 
V-shaped sulcus and a pair of streaks in front of it black; 
lateral lobes shining black, but marmorated with brown, in 
more than upper half, yellowish in the rest. Pleurae black, 
with a broad yellowish horizontal fascia along the middle. 
Elytra castaneous ; speculum blackish ; veins surrounding 
it and the hind radial vein, as well as the field adjoining the 
latter, black. Anterior and middle legs conspicuously 
marmorated and spotted with black. Ilind femora with the 
inner side shining black to beyond the middle; outer side 
black to the same extent, but with a large elongate yellowish 
spot in the basal half above and a narrow yellowish stripe 
along the lower margin, not touching, however, the latter; 
lower area old ivorv-white in the basal third, black in the 
middle, testaceous in the rest; spines black. Abdomen 
black laterally, above blackish castaneous, with reddish- 
brown sublateral stripes, clothed above with yellowish hairs. 

? . Subgenital plate transverse, with a fine median 
carinula (perhaps due to contraction from drying) ; hind 
margin broadly and not deeply angulate-excised in the 
middle, the lobes broadly rounded. Ovipositor distinctly 
longer than the body, regularly and not strongly dccurvui. 

Elytra as long as pronotuvn, quite free. 

Total length, (type) 24 ; ? (paratype) 25*5 ; pronotum, 
cJ 7, ? 8 ; elytra, £ 11, ? 8 ; hind femur, (J 23, ? 25 ; 
ovipositor, ? ,27*5 mm. 

Described from one male and three females collected by 
Dr. V. Engel hard t in the meadows ami marshes in the 
district Spassky, prov. Primorskaya, 17. viii. 1924. 

This fine new species is remarkable for its pronotum 
scarcely produced behind and not covering the elytra, whicl 
are perfectly free and considerably longer than in any knowu 
species of the genus. 

With the description of this species there are four species 
of Atlantxcus known from Eastern Asia, while nine more 
are peculiar to North America. This remarkable distribu¬ 
tion of species of the genus is still more interesting because 
its American representatives arc all restricted to the south- 
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western comer of the United States, only two of them 
reaching the upper course of Mississippi, and one only going 
as far westwards as Arkansas. There is, thus, a very broad 
gap between the two areas where representatives of the 
genus occur, and it would be difficult at present to offer an 
exhaustive explanation of this case. The only suggestion 
which occurs to me is that the genus had a continuous area 
of distribution in pre-Glacial times, when its representatives 
populated the whole of North America and Eastern Asia, 
but the advent of glacial conditions drove them southwards, 
thus splitting up the genus into two geographically separated 
groups. Adopting this view, we are forced to conclude that 
the post-Glacial conditions in that part of the world never 
reached the same level as before the glaciation, thus pre¬ 
venting a subsequent northward migration of the respective 
species of Atlanticus. 

It is this isolation of two groups of species which must he 
considered responsible for some general differences between 
the American and the Asiatic groups. The four species of 
that latter group all possess more developed elytra and less 
elongated behind pronotum than the American ones ; apart 
from that, the male cerci in all of them are more or less, 
sometimes very strongly, incurved. These characters are, 
however, not sufficient to be regarded as generic, or even 
subgeneric. 


Key to Asiatic Species of Atlanticus. 

1 (6). Pronotum longer than anterior femora. Ely¬ 

tra of the <$ covered by pronotum at 
least up to the base of speculum; elytra 
of the $> entirely, or almost, hidden under 
pronotum. 

2 (6). Last joint of maxillary palpi less than twice 

as long as the preceding joint. 

c?. Elytra distinctly shorter than prono¬ 
tum, not reaching the middle of abdomen. 

Last termite with the lobes broadly rounded. 

Oerci with the apex feebly incurved and 
not pointed. 

$>. Ovipositor distinctly recurved. 

3 (4). Smaller} greyish. 

<J. Hook of the cerci in their middle. 

Subgenital plate not eumrginated apirally. 

$>. Ovipositor feebly recurved, less acute 
apically. [Ussuri region]. A . sinensis, Uv. 

4 (3). Larger; chocolate-brown. 

cL Hook of the cerci before their 
middle. Subgenital plate triangularly ex¬ 
cised behind. 
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J. Ovipositor strongly recurved, more 
acute apically. [Ussuri region; Island 
Russian) . A. brunnert (Pyl.). 

6 (2). Last joint of maxillary palpi twice as long as 
the preceding joint. Si/,e large. 

c?. Elytra large, extending beyond the 
middle of abdomen. Last tergite with 
the lobes triangular. Cerci with the apex 
strongly incurved and pointed. 

2. Ovipositor practically straight. 

[Fukien province, Ohina]. A.palpaliity U. & 11. 

6 (1). Pronotum shorter than anterior femora. 

Elytra in both sexes free, not shorter than 
pronotum. 

rf. Last tergite truncate, with very 
short obtuse lobes. Cerci short, thiefi, 
with the apex incurved and pointed, and 
with a proapical tubercle. Subgenital 
plate rounded-etnarginate. 

2. Ovipositor distinctly decurved. [Us¬ 
suri region]. A. tmuriemi*, Uv. 


Gampsocleis obscura (Wal.). 

Russian Island. 

The species was described by Walker from Corea, and 
again by Adelung, under the name G. christinici , from the 
TTssuri-land ; I have recorded it from Tchifti and Kupekau 
in China, and from Baranovsky on Amur (Trans. Ent. Sue, 
Loudon, 1923 [1924], p. 520). 


Gampsocleis ussuriensis, Ad. 

Russian Island; Tatyanovka, distr. Spassky, prov. Pri- 
morskaya, 12. viii. 1924. 

For the synonymy and distribution of this species, see my 
paper quoted above (/. c, p. 523), 


*Mttrioptera bonneti (Bol.). (Figs. 6 & 6.) 

Russian Island ; Okeanskaya, prov. Primorskaya, 15. vii. 
1924. 

This species hns been very briefly described by I. Bolivar 
from the Yczo Island of Japan, and its exact determination 
proved to be possible for me only after a comparison of my 
specimens with the types, J a id $ , kindly sent to me by 
my friend Professor Candido Bolivar. 

The following additional characters should be included in 
the specific description 

Disc of pronotum sometimes apple-green, slightly convex 
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in front, flattened but not concave behind ; median keel 
slightly developed in metazona only ; lateral keels scarcely 
perceptible behind, quite absent in front. • Last tergite 
deeply and narrowly incised, with the lobes narrow, acumi¬ 
nate, crossing or at least touching each other. Cerci with 
a subbasal tooth. ? . Sixth sternite with a shallow, straight, 
transverse impression parallel to its hind margin ; last 
sternite with a low thick transverse ridge, followed by a 
•hallow depression all along the hind margin; subgenital 
plate thick, convex, narrowly but deeply sulcate along the 
middle, with a deep oval cmargination ; its lobes pointed, 



Fig. /).— Metrioptcra bonnett\ Bob, 9i type, pubgenital plate. 

Fig. ft.— 1 >itto, one lobe of the plate, side view. 

Fig. 7.— Metriopteru enyelhardti , up. u., 9 > type, subgnnital plate. 
Fig. 8.— Metrioptera ussuriana, sp. n., , type, right cercus. 


somewhat recurved when viewed in profile. (Description of 
genitalia drawn from types.) 

The specimens before me differ from the types in slightly 
smaller size and in the somewhat shorter and more obtuse 
lobes of the female subgenital plate. I do not attach, 
however, any taxonomic importance to these differences, 
since a series of specimens from Japan and from the 
Tsushima Island, received by me from the Berlin Museum, 
presents some individual variations in those respects. 

. jThis is another Yezo species found on the mainland (see 
above, under Kuwayamea sapporensis ), 
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*Metrioptera enyelhardti, sp. n. (Fig. 7.) 

9 . Similar in size and in habitus to M. albopunctata , 
Goeze ( = grisea , F.). Head small, pronotum covering it 
almost to the eyes. Fastigio-frontal suture scarcely longer 
than the width of the first antennal joint. Pronotum rela¬ 
tively shorter and broader than in M . albopunctata ; its base 
scarcely narrowed anteriorly, practically flat and smooth in 
prozona, very slightly impressed and distinctly punctured 
in metazoua ; hind margin very broadly rounded ; lateral 
keels very much rounded ; median keel distinct in metazoua, 
fiintly indicated in prozona; lateral lobes less high than 
in M . albopunctata , with the anterior margin more oblique. 
Prosternum unarmed. Mesosternal lobes much louger than 
at the base, broad, their apical angles about 30°. Meta- 
sternal lobes not longer than broad, their apical angles 
straight. Elytra extending well beyond the hind knees. 
Ilind femora relatively shorter than in M . albopunctata and 
more suddenly attenuate behind the middle, coarsely punc¬ 
tured above. Last sternites without any peculiar structures. 
Subgenital plate unusually narrow and long, covering the 
basal fourth of ovipositor ; its lower surface finely keeled 
along the middle, slightly impressed sideways ; apex narrow, 
deeply and very acutely excised ; apical lobes lying very 
closely to sides of ovipositor, with the inner margins 
rounded, the outer margins straight, and the apical angles 
slightly less than 90°. Ovipositor like that of M. albo¬ 
punctata, , but more strongly narrowed in the apical half. 

Coloration castaueous, shiny. Head with shining black 
postoeular fasciae, and an indefinite blackish median fascia 
on the occiput, including a fine pale line. Mandibulae 
black, with brown apices. Pronotal lateral lobes shiny 
blackish-castaneous, quite black above, very narrowly and 
not sharply marginated with pale posteriorly and (less dis¬ 
tinctly) anteriorly. Elytra smoky, with indefinite castaneous 
spots. Wings distinctly infumate towards the apices. All 
femora black ubove, the hind ones black externally as 
well, getting paler in the attenuate part, but the knees are 
blackened. 

Length of body 17; pronotum 6; elytra 27* 5; hind 
femur 19 ; ovipositor 10 mm. 

Another female (paratype) is of a pale coloration, with 
the black colour less spread, but otherwise not distinct from 
the type. 

Named after Mr. V. M. Erigelhardt, ardent naturalist and 
painstaking observer, who collected it. 
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Although I compare this fine new species with M . alho- 
punctata , Goeze (—grisea, F.), I do so only in order to 
make clear its chief characters, but not to indicate the 
relationship. Indeed, I think that A1. engelhardti is nearer 
to the group brachyptera-roeseli than to M. albopunctata ; 
this questiou, however, cannot be settled until the male is 
known. 

The new species is very easily recognisable by the highly 
peculiar shape of the female subgenital plate, bjr the pro- 
notum not narrowed anteriorly, and by its coloration. 

*Metrioptera ussuriana, sp. n. (Fig. 8.) 

cf. Similar in general appearance to M. roeselii (Hag.). 

Prouotum with the disc distinctly widened behind ; meta- 
zona impressed, obsoletely punctured, with a distinct median 
carina, very broadly rounded, practically truncate, behind. 
Lateral lobes distinctly longer than deep, with the hind 
margin very long, strongly obliquely ascending, and perfectly 
straight. 

Elytra broad, inflated, reaching beyond the middle of 
abdomen, widened towards the apex which is very broadly 
rounded. Speculum large, angulate, without veinlets. 

Last abdominal tergite with a pair of large, subtriangular, 
divergent lobes. Cerci short, but with the basal portion very 
thick ; apex short conical ; armed inwardly with a very long, 
slightly curved, postbasal spine, attenuate apically, but with 
the immediate apex incrassatc. Subgenital plate long, 
tectiforin, with the median carina sharp and two thick 
parallel lateral carinse ; hind margin deeply and acutely 
excised ; styli long. 

General coloration reddish castaneous. Head paler; apex 
of fastigium castaneous ; postocular fasciae broad, blackish 
brown, with a narrow pale median line. Lateral lobes of 
pronotum chocolate-brown, shining, with the lower and 
hind margin not broadly yellowish. Elytra semitransparent, 
brownish infumate, with few of the veins partly blackish; 
apical part with indistinct small darkish spots. Hind 
femora brownish stramineous, outer area with black longi¬ 
tudinal stripe, emitting short transverse brauches on both 
its sides. 

Total length 17; pronotum 5*5; elytra 9 ; hind femur 
16 mm. 

A single male from the district Spassky, prov. Primorskaya, 
12. vii. 1924. 

As will be seen from the description, the resemblance of 
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this species to M . roeselii is only superficial, there being 
striking differences in the shape of pronotum, of elytra, and, 
particularly, of external genitalia, which make the new 
species very easily recognizable. 

Conocephalus chhensis (Redt.). 

1891. Xiphuhum rhinense, Uodtenbacher, V erb, znol.-bot. (tea. Wien, 
xli. p. 609. 

Okeanskaya, 15. vii. 1924, 4 <J, 4 ? ?; Isl. Russky, 

17. vii. 1924, 1 ?. 

The species has been described from “ Amur ” in the male 
sex only. Matsumura and Shiraki recorded it from Japau 
and published a description of both sexes f. C. chinense is 
very similar to C.fuscus (K.), but differs from it strongly 
in the narrow and parallel-sided fastigium of vertex, in the 
rounded-excised subgenital plate of the malt?, and in the 
ovipositor equalling only to about two-thirds of the hind 
femur. 

Another larger species of Conocephalus , with a long 
ovipositor, is represented in the sollection by a single female, 
which I hesitate to identify without the male. 

Homorocoryphu$ nitidulus (Scop.). 

Russian Island ; Okeanskaya, prov. Primorskaya, 13. vii. 
i924. 

The four specimens before me differ from the typical (*. e. 9 
South European) form by the relatively short elytra, which 
in the females extend only a little beyond the middle of the 
ovipositor. A female from the Russian Island is also 
remarkable for the presence of a row of four to six black 
dots just in front of the radial vein aud parallel to it ; about 
ten smaller dots are scattered in the apical part of elytra ; 
general coloration of the female is green. A male from the 
Russian Island is yellowish brown, with brown dots all over 
elytra, and a pair from Okeanskaya are plain green in 
colour. 


Diestrammena unicolor , Br. W. 

Russian Island. 

The specimens (1 rf,2 ? ?) have the pronotum shining 
black, with a fine median line, two small spots on the anterior 
margin, and two large but indefinite spots near the posterior 


t Joum. College Agric., Tohoku Imp. Univ. iii. pt. 1,1908, p. 53. 
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margin reddish brown, as is the whole body. In the original 
description coloration is stated to be “ fusco-castauea,” 
apparently without pattern, but since this caunot be a 
constant character 1 do not hesitate iu my identification, 
particularly because Vladivostok is the typical locality for 
this species. 

Brunner recorded this species also from Pekin and from 
the caves in Tenasscrim, but Chopard has shown (Bull. Soc. 
Eut. Fraucc, 1921, p. 210) that the Tenasserim record 
should apply to D.feai, Chop. 

*Tachycines boldyrevi , sp. u. 

? . A very uniformly coloured species with the hind 
femora only very feebly spined below, which makes it 
intermediate in this respect between the subgenera Tacky - 
cin<% s. str., and Gymncta , Ad. 

Fastigiura of vertex quite depressed, angulately incised. 
Pronotum distinctly convex in profile, narrowed in front; 
front margin convex ; hind margin very slightly convex. 
Lateral lobes of mesonotum depressed, broadly rounded- 
truncate behind. Front coxa? with a short, but acute, conical 
tooth; front femora with a short, mobile, external apical spine; 
front tibia? with two pairs of spines on the lower margin, 
and with three apical spurs and a short median spinule. 
Middle coxae unarmed ; middle femora with two apical 
mobile spines, the hind one being longer; middle tibiae with 
four spines below, four spurs, and a median apical spinule. 
Hind femora with four minute spinules below, without the 
genicular spine ; hind tibiae with about 85 densely-placed 
spines, very indistinctly separated into small series of two 
to three spines each, the 60th (approximately) spine, 
counting from the base, is much larger than others ; apex 
of tibiae with two spinules above, two slightly longer ones 
below, one short outer spur, and two inner spurs, the upper 
one of which is slightly shorter than metatarsus. Last 
abdominal tergite trapezoidal, with the sides incurved and 
the apex truncate. Supra-anal plate slightly longer than 
broad, slightly narrowed to the elliptical apex. Subgenital 
plate longer than broad, narrowly parabolic, feebly convex. 
Ovipositor with both upper and lower margin slightly 
curved; apex distinctly recurved ; upper valvte strongly 
narrowed apically, but with the immediate apices blunt; 
lower valvm with the apices moderately narrow, but acute, 
tifith about eight scarcely perceptible subapical incisions 
below. 
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Coloration uniformly dull brown, legs paler, without any 
markings, tarsi and palpi whitish. 

Length of body 15 ; pronotum 5*5 ; front femur 10; 
front tibia 10*5 ; middle femur 10; middle tibia 9; hind 
femur 18 ; hind tibia 19 ; ovipositor 13 mm. 

Described from one adult female and two female larvae. 

I named this species alter my friend Professor V. F. 
Boldyrev, whose brilliant works on bionomics of Orthoptera 
are well known and remarkable for the rare combination of 
scientific accuracy and thoroughness with a vivid, sometimes 
almost poetical, narrative. 

1\ boldyrevi differs from all known species already by its 
very uniform coloration, reminding one of Dolichopoda. It 
resembles iu this respect T. racovitzai , Chop., from caves 
near Tonkin, but that latter species differs from it by the 
female subgenital plate dentate basally, by the hind legs 
being longer, and by some details in the armature of legs. 

In the armature of hind femora T. boldyrevi presents a 
connecting-link between Tachycines , Ad., and Gynincta , Ad., 
because the femoral spiuulcs in my species are smaller and 
less in number than in Tachycines , hut still not absent alto¬ 
gether as it should be in Gymneta ; this confirms Chopard’s 
conclusion (Bull. Soc. Ent. France, 19K5, p. 158) that the 
degree of development of the spinules cannot be regarded as 
more than a subgeneric character. 

Gryllid». 

*Pteronemobius csikii (Bol.). 

Russian Island, 15. vii. 1924. 

I. Bolivar described this species after a single female, 
from Daba, near Kalgan, in Northern China, and I identfied 
my specimens by comparing them with the type, which has 
been very kindly sent me for study by Prof. Csiki, of the 
Hungarian National Museum. 

Since Bolivar’s description is somewhat short and based 
on the female sex only, I think it useful to give here a re¬ 
description of the species from fresh specimens of both 
sexes, as follows :— 

A very lightly coloured species, strikingly marked with 
brown and black. 

cJ. Head somewhat depressed, transverse, broader than 
pronotum in front. Fastigium of vertex slightly narrower 
than the first antennal joint. Pronotum distinctly narrowed 
in front; front margin slightly concave ; hind margin more 
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distinctly convex ; lateral lobes nearly twice as long as broad, 
broadly and shallowly impressed in the hind half; their 
front angle obtuse, broadly rounded; lower margin very 
distinctly sinuate; hind angle broadly rounded-truncate. 
Elytra just reaching apex of abdomen, broad ; speculum 
large, oblique, with two additional cells at the hind angle ; 
lateral field broad, with four parallel veins and some sparse 
feeble perpendicular veinlets in the two upper areas. Wmgs 
undeveloped. Hind tibiae armed with four spines on each 
side, including the subapical spines; the first spine of the 
inner series short, inflated basully, then strongly attenuate 
and somewhat bent; subapical spine of the same series 
shorter and stouter than the preceding one, with the apex 
blunt; upper inner spur equal to about three-quarters of 
metatarsus; lower inner spur slightly longer than half of 
metatarsus ; lower outer spur somewhat shorter than half 
of metatarsus, and upper outer spur about one-third of meta¬ 
tarsus. Metatarsus not denticulate. Subgeuital plate 
small, obtuse, with the apex emarginate. 

Of a pale sandy colour. Antenme with the first joint of 
the same colour, second slightly brownish apically, the rest 
broken off. Maxillary palpi pale testaceous with dark 
fasciae ; apical joint blackish, with a pale median fascia. 
Face very pale, shining ; antennal foveolae marginated with 
brownish ; a pair of brown spots, and another, of smaller 
size, below them. Head above pale ochraceous, with faintest 
traces of longitudinal fasciae on the occiput and an indistinct 
brownish spot on vertex, where there are also some thick 
black bristles, the rest of the head being clothed with not 
dense, short, brown hairs and scattered bristles. Pronotum 
of a slightly paler shade than head above, in scattered brown 
dots and spots, clothed with not dense yellowish hairs and 
bearing some black bristles; anterior border pale with two 
rows of black bristles, those of the hind row arising from 
brown dots; two transverse subtriangular brown spots 
adjoining the front border ; a pale line along the middle, 
indistinctly marginated with brown ; two fairly large brown 
spots, more distant than those of the front border, at the 
hind border, their interspace slightly reddish; hind border 
pale, with a few brown dots and black bristles; later lobes 
quite pale, with a large spot at the front margin above, two 
small 8pots behind, two to three dots in the middle, and 
more than hind half of the lower margin, brown. Pleura 
black, with pale stripes. Abdomen below clothed with 
dense yellowish hairs, sides blackish brown, annulated with 
pale; last steruite and subgenital plate black in the middle. 
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Cerci pale, with the base and a submedian ring brownish 
black. Legs ivory-white, with sharply-defined black rings 
and dots, bearing black bristles. Iliud femora dirty ivory- 
white ; outer face with a small spot near the base above, a 
fairly large spot before the middle in the upper half, an 
irregular dentate fascia beyond the middle, and a narrow 
straight pre-genicular fascia black ; knee blackish brown. 
Hind tibiae with the base, apex, two rings, and bases of all 
spines black. Apex of metatarsus black. Elytra faintly 
iufumate ; lateral field brownish above, with the veins 
whitish. 

? (paratype). Black and brown pattern more developed 
than in the type; spots on the face coufluent, formiug 
almost a transverse fascia below antennae; lateral lobes of 
pronotuiu with an almost continuous black fascia along the 
upper margin; sub-basal and pre-mediau spots of the hind 
femora confluent. Elytra with four complete veins, the 
innermost bifurcate near the base and u short one near the 
inner margin; lateral field as in the male. Wings well 
developed, partly iufumate. Subgeuital plate obtuse, 
rounded, brown in the middle. Ovipositor slightly shorter 
than hind femur, practically straight, its upper margin very 
distinctly denticulate in the apical part. 

Length of body, c? 6, $ 7 ; pronotum, (J 1*5, ? 2; 
elytra, (J 4*5, $ 5; wings, ? , 11 ; hind femur, 5, ? 5*5 ; 
ovipositor, ? , 5 mm. 

The species obviously occurs in both brachypterous and 
macropterous condition in the same place, as both males 
before me are wingless and the female is provided with 
wing*. According to a communication from Dr. Euglehardt, 
the insect is quite common on the sandy beaches near 
Vladivostok, and its coloration is in complete harmony with 
its surroundings. Three other species of the same genus, 
occurring actually together with Pt . csikii (see below), are, 
however, of much darker coloration. 

Chopard recently recorded this species from Ceylou (Ann. 
& Mag. Nat. Hist. ser. 9, xv. 1925, p. 507), so that it must 
occur all over Southern Asia. The Ceylonese specimens 
differ from the typical ones in somewhat smaller size and 
in the darker coloration, with the black markings more 
developed. 


*Pteronemobius fascipes (Walk.). 

1809. Emuptera fancipes, Walker, Oat. Dorm. Balt. Brit. Mus. i. p. 07. 
1871. Eneoptcru aWoatra , Walker, l. c. v., Suppl. p. 11 (spn t not*,). 
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1877. Nemobius histrio , Ssuasure, Mrtm. Soc. Phys. Oenftve, xxv. p. 95. 

1904. Nemobius nigrofasciutus, Matsu mura, Thousand In*. Jap»iu, i. 
p. 188, pi. vi. %. 14 (*//«. twv.). 

1911. Nemobius nigro/asciatus , Shiraki, Monogr. Gryll. Formosa, p. 77. 

Russian Island, 15. vii. 1924. 

Ckopard recently (Ann. & Mag. Nat. Hist. ser. 9, xv. 
1925, p. 507) established synonymy of N. histrio with 
fascipes of Walker, and I am able to add two more synonyms, 
viz. alboatra , Walk., of which 1 studied the type, and 
nigrofasciatuSy Mats., easily recognizable from the re¬ 
description given by Shiraki. 

The species seems at first sight to represent merely a dark 
form of Pt. csikii , but it differs from it by the distinctly 
shorter ovipositor and by different disposition of black 
markings. Particularly noticeable are its entirely black 
lateral pronotal lobes, which are only spotted with black in 
Pt. csikii; another good difference is in the coloration of 
maxillary palpi, which are black, with two last joints pure 
white, the apical one black-tipped, while in Pt. csikii the 
palpi are not at all strikingly coloured. 

Only brachypterous form is in the collection. 

The distribution of this species also covers a very wide 
area—from Northern India and Ceylon to Java, Singapore, 
Formosa, and Japan, while Dr. Engelhardt’s collection shows 
that it is quite common near Vladivostok. Specimens from 
Ceylon and India are smaller than ours, but otherwise not 
different from them. 

*Pteronemobius taprobanensis (Walk.). 

1609. Trigonidium taprobaneme , Walker, Cat. Derm. Salt. Brit. Mus. 
i. p. 102. 

1871. Eneoptera lateralis , Walker, l.c. v., Suppl. p. 11. 

1877. Nemobius infernalis , Saussure, Mdm. ooc. Phys. Gen&ve, xxv. 

p. 88. 

1877. Nemobius javanu8 } Saussure, /. c. p. 85, 

Russian Island, 15. vii. 1924. 

The above synonymy has beeu evStablished by Chopard 
(/. c. p. 607), infernalis being only a brachypterous form of 
the species. 

Specimens from the Russian Island are, as in other species, 
larger and also of much darker general coloration than in 
the specimens from Ceylon and India. Apart from that the 
females possess a relatively longer ovipositor, but I hesitate 
to regard these characters as subspecific until more is known 
about their being sufficiently constant. 

Nemobius mikado , Shiraki, seems to be very similar to this 
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species, agreeing with it in all essential details of coloration, 
but differing (as far as it may be concluded from Sluraki’s 
description and figures) by the pronotutn scarcely narrowed 
anteriorly aud the hind tibiae armed with 3: 3 spines. 

Pi. taprobanensis is easily separated from the preceding 
two species by the hind femora not fasciated with black, and 
from the next one by the black last joint of maxillary palpi, 
apart from the armature of the hind tibiae. 

The species is known at present from India, Ceylon, 
Burma, Java, and Vladivostok. 

Both brachypterous and macropterous forms are in the 
collection. 


* Pteroneinobius nitidus (Bob). 

BK)1. Nemobius nit id a *, 1. Bolivar, Zieliy, I>ritto Awiat. Forscliungs- 
reise, Zool. Krgebn. ii. p. 242. 

1V) 1J. Nemobius yezoensis, Sliiraki, Munogr. Gryll. Formosa, p. 85 

(st/u. ?1(>V.). 

Russian Island, )5.vii. 1921. 

Thanks to Prof. Csiki I had an opportunity to compare 
my specimens with Bolivar’s type, a female from Pekin. 
The description of iV. yezoensis fits this species in all details, 
and 1 feel certain in the above synonymy. 

The species is very similar to P. hey deni , but the male 
differs by the last inner spine of hind tibiae much more 
strongly inflated and curved busally. 

Only brachypterous form is represented in the collection. 

*Grylltt8 inf emails, Sauss. 

Vladivostok, under stones, 24. vii. 1924, 2 (J (J,3 $ ? . * 

Originally described from Tschifu in China, then recorded 
by Bolivar from Daba, near Kaigan. New for Russia, 
though apparently quite common near Vladivostok. 

Qryllotalpa africana (P. B.). 

Tatyanovka, distr. Spassky, prov. Primorskaya, 12. vii. 
192 k 

Already recorded from the Russian Far East by Addling 
(Ann. Mus. Zool. St. Petersb. x. 1900). 

Acrididte. 

Podismopsis ussuriensis, Ikon. 

Vladivostok ; Ivauovka, distr. Nikolsk-Ussuri, prov. 
Primorskaya. 

Ann. & Mag . N. Ilist . Ser. 9. VoL xvii. 


19 
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Parapleurus alliaceus (Germ.). 

Vladivostok; Okeanskaya. 

Mecostethus tsherskii , Ikon. 

Tatyanovka, (listr. Spassky, prov. Primorsk ay a. 

This species seems to (idler from M . maijister of Rchn 
(from Japan) only in the absence of a longitudinal carinule 
ou the underside of the male subgenital plate ; since Kehn’s 
only type was from alcohol, it is not impossible that the 
carinula is due to the shrinking of the plate from drying, m 
which case M . tsherskii (1011) would fall as a synonym of 
M. magist or (1902). 

The insect is clearly very near to the North American 
M . line at us , Scudd., differing very strongly from the 
Palamrctie M. grossus in the structure of prouotum. 

Arc if pier a fusca alboyeniculata , Ik. 

Okeanskaya^ prov. Primorsk ay a. 

Stauroderus higuttvlus (h.). 

Distr. Nikolsk-Ussuri, prov. Primorskaya. 

Stauroderus cethalinus (Zub.). 

Distr. Nikolsk-Ussuri, prov. Primorskaya. 

. *Oxya adentatay Willerase. 

1911. || Oxt/a intricate Ivonnikov (nee St&l!), Ann. Mas. Zool. 

Ht. Petersb. xvi. p. 257. 

1925. Oxya admtata , YVilltmise, Tijdschr. voor Entom. lxviii. p. 20. 

Okeanskaya, near Vladivostok, 13. vii. 1924. 

Jvonnikov's mistake in the identification of this insect, 
which he himself considered doubtful, is perfectly excusable, 
since even now, when Wiliemse published his revision of 
Oxya, it is not always easy to identify its species with 
absolute certainty. 

One female before me (and another in the British Museum, 
presented by Ikonnikov) agree well with the types of 
O. adentatay described from Taipaishan, Shensc province of 
China, while another female quite similar to them in habitus 
differs in the subgenital plate bearing a pair of suhmediau 
tfpines and two sharp lateral caruue, being similar in that 
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respect to O. shanghaiensis , Will. (L c . p. 54), but very much 
smaller. As 1 am not sure which characters are more 
constant and important in species of this genus, 1 hesitate 
to identify the specimeu in question. 

Oxya is a typically tropical and subtropical genus, and the 
occurrence of one of its representatives in the Russian Far 
East is very characteristic for the mixed fauna of that 
interesting region. 

Prumna primnoa (F. W.). 

Jvanovka, distr. Nikolsk-TTssuri, prov. Primorskaya. 
Podisma parvula , Ikon. 

Ivauovka, distr. Nvkolsk-Ussuri, prov. Primorskaya, 

Eirencphilus debilis, Ikon. 

Tatyanovka, distr. Spassky, prov. Primorskaya. 


XL.— The Neotropical Lizards of the Genera Lepido¬ 
blepharis, Pseudogonatodes, Latlirogecko, and Sphsero- 
dactylus, with the Description of a new Genus . By H. W. 
PAKKEK, B.A. 

(Published by permission of the Trustees of the British Museum.) 

DuttTNG an attempt to name some of the small Central- 
American “Eublepharids” it was discovered that considerable 
confusion exists concerning the genera Lepidoblepharis (with 
which has been included Pseudogonatodes) and Lathroyeclco . 
This very regrettable state of affairs has been brought about 
to a lavge extent by the discovery of new and fundamental 
characters which were not used in the earlier descriptions. 
Thanks to the courtesy of the Director of the Zoological 
Museum of the University of Turin, to whom I am indebted 
for the loan of one of the types of Lepidoblepharis festw , 
Perncca, and of Prof. A. CJ. Ruthvcn, who has most gene¬ 
rously seut me the unique specimen of Pseudogonatodes furvus , 
Ruthveu, it has been possible to examine and compare 
authentic specimens of almost all the known species of these 
geneia. Thanks are also due to Dr.U. K. Noble for informa¬ 
tion concerning Lepidoblepharis microlepis (Noble). 

19* 
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The most important external character which distinguishes 
the genera of‘this series is the composition of the ungual 
sheath. This character, though mentioned casually and not 
diagnostically by Peraccain his description of Lepidohlepharis 
festce, was used by Ruthven in his descriptions of Pseudo- 
gonatodes and Lathrogecko , and its importance from a phylo¬ 
genetic standpoint has been shown by Noble *. Comparison 
of the typical material has, however, shown that the ungual 
sheath is of the same composition in Lepidohlepharis , 
Peraccn, and Lathrogecko , Ruthven. The type-specimen of 
Pseudogonatodes furvus, Ruthven, though subsequently re¬ 
ferred to Lepidohlepharis intermedins , Roulenger f, has the 
ungual sheath with a different composition from that found 
in Lepidohlepharis , Peracea, but with the same composition 
as is found in the species described as Lepidohlepharis barbouri 
by Noble. This difference in the ungual sheath is found in 
combination with other characters which, combined, seem 
sufficiently important to warrant generic separation. The 
two genera must accordingly be called :— 

I. Lepidohlepharis, Pcracca. 

Lepidohlepharis , Peracca, Poll. Mus. Torino, xii. 1897, no. 300, p. 1. 

Lathrogecko, Ruthven, Occ. Pap. Mus. Zool. Michigan, 1916, no. 21, 
p. 1, and Misc. Pub. Mus. Zool. Michigan, 1922, no. 8, p.68 ; Nobit*, 
Proc. Biol. 8oc. Washington, xxix. 1916, p. 87, Amer. Mus. Novit. 
no. 4, 1921 (throughout), and op. cit. no. 88, 1928, p. 2; Barbour, 
Mem. Mus. Conip. Zool. xlvii. no. 3, 1921, pp. 218 & 220. 

Digits short or moderate, cylindrical, the distal joints 
forming an angle with the basal portion, with smooth trans¬ 
verse lamcllat interiorly; claw retractile vertically into a 
large compressed sheath composed of six scales—a pair of 
elongate infero-laterals in contact interiorly, a pair of elongate 
siipero-laterals, an elongate median dorsal separating the 
latter, and a small terminal lying in the angle between the 
tips of the supero-laterals (fig. 1). Head and neck coveied 
with small granular scales ; body depressed, tail round; 
ventral and inferior caudal scales smooth, imbricate; dorsals 
granular, tubercular, or imbiicate. Pupil round; eyelid well 
developed above. Rostral shield large, with a U-shapod 
impression on its upper surface. Clavicle moderately dilated, 
not perforated (fig. 7). Male without femoral pores. 

* Noble, Amer. Mus. Novitates, no. 4 (1921). 
t Ruthven, Misc. Pub. Mus. Zool, Michigan, no. 8,1922, p. 58. 
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Fig. 1.—Fourth left toe of Lcpidoblephnns .1 anthostigma. 

Fig. 2.—Ditto of Pseudogonatndv* harbour*, 

Fig. 3.—Ditto of tiphcrr'odactylus microlepis . 

Fig. 4.—Ditto of Colvodactylus meridiunalts. 

a, terminali b, median dorsal; c f d, mid-dorsal row of digits; w, outer 
* infero-lateral; twi, inner infero-lateral; l, outer supero-laleral; 
l if inner supero-luteral: X, X, X, second outer row of scales. 
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Tlie following species are referable to this genus :— 


1. LepidobUpharis festce, Peracca. 

LepidobUpharis festce ^ Peracca, Boll. Mus. Torino, xii. 1B97, no. 300, 

p. 2. 


2. Lepidollepharis peracca*, Boulenger. 

Ijepidoblepharis peracca , Boulenger, Ann. ft Mag. Nat. Hist. (8) i. 
1908, p. 111. 

3. Lepidoblepharis intermedium , Boulenger. 

LepidobUpharis intermedium Boulenger, Proc. Zool. Soc. London, 1914, 
p. 814, pi. i. fig. 2. 

There aro two original specimens of this species, both 
males, but the description was undoubtedly drawn up from 
the larger only. The smaller does not appear to be specifi¬ 
cally distinct from L. peracca\ As there are considerable 
differences between the two, particularly in the number of 
rows of ventral scales and the coloration, the larger specimen 
must be regarded as the type of L. intermedium and the 
smaller referred to L. peracca>. The latter specimen and 
another differ from the type of L. peracca * in the ahsonco of 
a dorso-lateral light stripe on the body, but both show distinct 
traces of it at the base of the tail, where it unites with its 
fellow. 

The British Museum has received an egg and two recently 
hatched young of L . intermedium from the island of Gorgona, 
Colombia, collected by the Scientific and Expeditionary 
Research Association. The egg is slightly ovoid, measuring 
6’9x 6'5 mm., and is uniformly cream-coloured. The newly 
hatched young measure 27 mm. over all, of which length the 
tail accounts for 14 mm. Their colour in spirit is as follows :— 
Uniform dark brown or black above and below; a broad, 
white, horseshoe-shaped band extending from eye to eye 
across the occiput; tail with five or six pairs of white spots 
on its upper surface, the first pair at the base of the tail quite 
distinct, the remainder fused, the degree of fusion becoming 
progressively more complete backwards. 

Traces of these caudal spots in the form of two transversely 
oval light markings may be detected on the tail of the adult 
type. 

4. LepidobUpharis sanctm-martce (liuthven). 

Lathrogecko sanctce-martce, Ituthven, Occ. Pap. Mus. Zool. Michigan, 
1910, no. 21, p. 2, and Misc. Pub. Mus. Zool. Michigan, 1922, no. 8, 
p. 58; Barbour, Occ. Pap. Mus. Zool. Michigan, 1923, no. 129, p. 5. 
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5. Lepidohlepharis xanthostigma (Noble). 

Lathrogecko xanthostigma , Noblo, Proc. Biol. Soc. Washington, xxix. 
1916, p. 87, and Am. Mus. Novitates, no. 4, 1921. 

6. Lepidohlepharis microlepis (Noble). 

Lathrogecko microlepis, Noblo, Am. Mus. Novitatee, no. 88, 1893, p. 2. 


7. Lepidohlepharis ruthveni sp. n. 

Lepidohlepharis festca (nee Peracen, 1897), Boulenger, Proc. Zool. Sor. 
London, 1898, p. 108, and Ami. & Mag. Nat. llist. (8) i. 1908, p. 111 
(footnote). 

Lepidohlepharis festee (nec Peracca, 1897), Peracca, Bol. Mus. Torino, 
xix. 1904, no. 466, p. 2. 

Thanks to the kindness of the Director of the Zoological 
Museum of the University of Turin, it has been possible to 
compare a specimen from Rio Peripa, Ecuador, which was 
referred by Peracca to L.festw, with one of the types of the 
species and with a specimen from Chimbo, Ecuador, which 
was also referred to L. festce by Boulenger. There is no 
doubt that the Rio Peripa and Chimbo specimens are repre¬ 
sentatives of the same species, which, however, is apparently 
an undescribed one and not L . festce . From this species the 
new one is readily distinguishable by its larger size, hetero¬ 
geneous dorsal lepidosis, more numerous rows of ventral 
scales, and separate parietals. I am able to confirm Peracca’s 
statement that in L . festce the parietals are fused, and also 
to state that this condition is unique in the gonus. 

Description of type no. 98. 4. 28. 3 in the British Museum 
from Chimbo, Ecuador. Adult female :— 

Snout pointed, as long as the distance from the posterior 
border of the orbit to the ear; ear-opening moderate, round 
or veitically elliptic ; rostral large, with median cleft and 
U-shapcd impression above, bounding the nostril anteriorly ; 
four upper and four lower labials ; mental large ; no chin- 
shields; gular scales minute, granular. Body depressed, 
with a more or less definite median-dorsal groove from the 
nape of the neck to the base of the tail ; covered above with 
small conical tubercles separated from one another by granules; 
upper surface of head and snout covered with uniform conical 
granules, much smaller than the tubercles on tlio back ; on 
the tail the tubercles become hackwardly diiected and moie 
closely set, being subimbricate at less than 10 min. from its 
base ; belly, anterior surface of fore limbs, lower surfaces of 
hind limbs and tail, and all the regenerated portion of the 



296 


Mr. II. W. Parker on 


tail with smooth, rounded, imbricating scales ; ventral scales 
in twenty-two series at mid-body. 

Colour in spirit .—Above dark brown, with irregulur and 
indistinct lighter rumblings ; snout lighter. Beneath light 
brown, gular region and lower labials marbled with darker. 

Dimensions .—Snout to ear-opening 9 mm. ; width o£ 
head 6 mm.; snout to vent 46 mm.; tail (regenerated) 
41 nun.; fore Hmb 12’5 mm. ; hind limb 18 mm. 

In the paratype (an adult ? from lito Peripa, Ecuador) 
there are five upper labials and twenty-four longitudinal 
series of vential shields at the mid-body. 


Synopsis of the Species. 

Though it lias not been possible to examine series of 
specimens of each species to determine the range of variation 


Fig. 6. 



Fig. 6. 



Fig. l>. —Mental and adjacent scales of LepulohlephaA* x ant host iyma. 
Fig. 0.—Ditto of Lojndoblepharis intermcilius . 

in various characters, the following synopsis shows the 
differences and resemblances of the species as they are at 
present defined :— 

(a). Dorsal scales imbricate. Digits short; subdigital 

lamella? beneath the fourth too 7- 8 . L. mnclrt-martfr. 

(aa). Dorsal scales not imbricate. Digits longer; 
subdigital lamella? beneath the fourth toe 
10-17. 

(fl). Dorsal lepidosis homogeneous. 

(r). Mental extending on the median line poste¬ 
rior to the labio-mental suture (tig. fi) 
and followed by definitely enlarged scales. L. xanthostipma. 
(re). Mental not extending on the median lino 
posterior to the labio-mental suture 
(fig. 6). 

(r/). Scales on the snout larger than those on 
the back; mental followed by a few 
scales distinctly larger than the median 
gulars. 
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(**) Dorsal 8cal«« granular. not keeled. 

(/*). Snout longer tlmn the diameter of 
tho orbit; ventral scales in '2*2-'2-1 
rows at mid-body. No longitu¬ 
dinal light stripes. 

(ff). Snout as long ns tho diameter of 
tho orbit; ventral scales in 18 
rows at mid-body. At least some 
indication of a dorso-lateral light 
stripe which meets its fellow on 

the base of the tail . 

(ee) Dorsal scales strongly keeled or tuber¬ 
cular . 

(dd). Scales on the buck larger than those on 
the* snout; scales following tho mental 
not larger than the median guiars; 
ventral Beales in about Id rows at the 

mid-body . 

(bb). Dorsal lopidosis heterogeneous ; mental not 
extending on the median line posterior to 
the labio-mentnl suture, and not followed 
hv any enlarged scales. Ventral scales in 
: *2*2 124 rows at mid-body. 


L. intermedin*. 


L. pernfcrr. 
L. mi(Toie]H8. 


I., fester. 


L. ruthveni. 


II. PSBUD(HIONATODE8, Ruthven. 

Pscudor/onatodcs, Ruthven, Occ. Pap. Mus. Zool. Michigan, no. 19, 
191 5, p. 1. 

Lepidobtvphuris (nee Pcracca), Noble, Ann. N.Y. Acad. Sei. xxix. 
1921, pp. 183 & 135, and Am. Mus. Novitntes, no. 4, 1921 (through¬ 
out) ; Ruthven, Misc. Pub. Mus. Zool. Michigan, 1922, no. 8, p. 58; 
Harbour, Mom. Mus. Comp. Zool. xlvii. no. 3, 1921, pp. 218 & 220. 

Digits short, cylindrical, the distal joints forming an angle 
with the basal portion, with smooth transverse lamellte inte¬ 
riorly ; claw retractile vertically into a large coin pressed 
sheath composed of five scales—a pair of elongate inforo- 
laterals in contact inferioily, a pair of elongate supero-latcrals 
in contact above, and a small terminal arising in the angle 
between the tips of the supero-la tends (fig, 2). Head and 
neck covered with small granular scales; body depressed; 
tail round; ventral and inferior caudal scales smooth, imbri¬ 
cate ; doisals tubercular or imbricate. Pupil round ; eyelid 
Well developed above. Rostral shield large, without any 
U-shaped impression on its upper surface. Clavicle mode¬ 
rately dilated ; not perforated (fig. 8). Male without femoral 
pores. 

Only two described species appear to belong to this genus:— 

1. P seu dog onat odes farms , Ruthven. 

Pseudoy onat odes furvus, Ruthven, Oec. Pap. Mus. Zool. Michigan, 
no. 19, 1915, p. 2; Noble, Ann. N.Y. Acini. Sei. xxix. 1921, p. J35. 

Lspidotdepharis intermedins (nee Houlenger), Ruthven, Misc. Pub. 
Mua. Zool. Michigan, 1922, no. 8, p. 58. 
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2. Pseudogonatodes harbour! (Noble). 

Lepidoblephari* harbouri , Noble, Ann. N.Y. Acad. Sc. xxix. 1921, 
p. 133, and Amor. Mus. Novitates, no. 4, 1921 (throughout). 

These two species are readily distinguishable by the con¬ 
dition of the dorsal lepidosis :— 


(«). Dorsal scales tubercular . P.fnrvus. 

(aa). Dorsal scales imbricate . JP. barbouri. 


It has been suggested by Barbour * that the species 
described as Spharodacty 1us meridionals , Boulcnger, S. scapu - 
laris } Boulengcr, and S. amazonicus , Andersson, are really 
referable to one of the two foregoing genera, on the grounds 
that they lack the supraciliary spine which is so characteristic 
of all the other species of Splicer odactylus. Examination of 
the types of S. scapularis shows that the supraciliary spine 
is present and that this species, in the composition of its 
ungual sheaths and in other characters, is a true Sphcrro- 
dactylm . The types of 8. meridionalis, however, have no 
supraciliary spine, and, in addition, the claw-sheaths, though 
definitely asymmetrical, are of a slightly different composition 
from those of Splicrrodactylus ; finally, the clavicle, though 
expanded, is not perforate. Barbour considers the presence 
of the supraciliary spine to he a character of generic im¬ 
portance ; the clavicle in all the species of Splicrrodactylus 
examined (ten) is perforate. These two important differences, 
in conjunction with the difference in the ungual sheath 
(which will be discussed more fully below), certainly seem 
to warrant the erection of a new genus for this species. 

COLEODACTVLUS, gen. nov. 

Digits short, cylindrical, with smooth transverse lamellae; 
claw obliquely retractile into an oval asymmetrical sheath 
composed of five scales—a pair of infero-laterals f (the outer 
much larger than the inner) in contact beneath, an elongate 
inner supero-lateral (no corresponding outer), a median dorsal 
separating the inner supero-lateral from the outer infero- 
lateral and a terminal lying betwoen the tips of the infero- 
laterals and supero-lateral on the upper surface of the sheath 
(fig. 4). Head and neck covered with small juxtaposed 
granules; body depressed ; tail round ; body, liuibH, and 

* Barbour, Mem. Mus. Corap, Zool. vol. xlvii. no. 3, 1921, p. 21K, 

t For discussion of the homologies of these scales see below. 
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tnil covered witli smooth itnkiicaiing scales. Pupil round ; 
eyelid moderately developed above, IvosLral shield large, 


Fig. 7. 



Fig. 7.—Clavicles of Lcpidoblepharit intermedin*. 

Fig. 8.—Ditto of PsevAoyonatudes barbouri (after Noblo). 

Fig. 9.—Ditto of Coleodactylus meridumatis . 

without U-shaped impression on its upper surface. Clavicle 
dilated, not perforated. Males without femoral pores (?). 
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A single species :— 

Coleodactylus meridionalis (Boulenger). 

>Sj)h(vrodactylus meridionalis , Boulonger, Ann. & Mnp*. Nut. Hist, (fi) 
ii. 1888, p. 40. 

The names used in describing the sheath-forming scales 
in the above generic description need explanation, since they 
do not harmonize with the scale homologies usod by Noble in 
his discussion of the phylogenetic relationships of Sphrro - 
dactylus. Noble would derive Sphrrodactylus from some 
Pseudogonatodes-Yike form, and bases this derivation, rather 
than from a Lepidoblepharis-Wkv form, on the constitution of 
the ungual sheath. In comparing the two sheaths he hornolo- 
gizes the scales of one with those of the other, but without 
giving any reasons for these homologies. The result does 
not seein to be in accordance with the facts. Tho lettering 
used in the accompanying diagrams is the same as that used 
by Noblo. The normal number of scales round the digits 
(excluding the inferior lamella)) is odd (usually five) in 
Lepidoblepharis y Pseudogonatodes , Coleodactylus , and Sphoero - 
dactylus . In the last-named two genera, at least, reduction 
of this number may occur by elimination of a row, so that 
the number at the base of the claw-sheath is even. Where 
this happens, it is usually the second outer row which is lost, 
as shown here in the figure of Coleodactylus meridionalis . 
In many species of Sphcerodactylus there is no reduction, and 
it is then found that the large scale marked l (outer supero¬ 
lateral) in Noblt/s figure belongs to the median series of scales 
(fig. 3, b) ; the same result is achieved if allowance is made for 
the elimination of a row (fig. 4). In consequence, this large 
scale must be regarded as a median element, and is apparently 
homologous with b (median dorsal) of Lepidoblepharis. The 
homologies of the remaining scales are suggested by a study 
of the claw-sheath of S. microlepis f A. Dumeril (fig. 3). 
Here, on the outer side of the median dorsal, is a small 
additional scale in the same relative position as the outer 
supero-lateral (l) of Lepidoblepharis. This scale occurs 
sporadically, and has been noticed in S. microlepis, S. lineo- 
latus , S. elegans, and S. cinereus . The scale called by Noble 
a (terminal) is carinate like the other scales in S. microlepis 9 
but the keel lies at its inner edge instead of in the middle 
line; this, coupled with the fact that there is a distinct 
terminal notch, suggests that this scale may in reality be 
double in its origin, representing both terminal and inner 
supero-lateral (a and l). In Coleodactylus meridionalis , 
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however, these two scales are quite distinct, for here there 
are obviously two inner laterals as well as the terminal. If 
these homologies are correct, the various types of ungual 
sheaths may be derived from a Lepidoblepharis- like form as 
follows :— Psendogonatodes , directly by elimination of the 
median dorsal; Coleodactylus , directly by loss of the outer 
suporo-lateral (and purt of the corresponding digital scale-row), 
and great enlargement of the outer inforo-lateral ; Sphtvro- 
dactylus , through a ColeodactylusAxke form by fusion of the 
terminal and inner supero-latoral and still further enlargement 
of the outer infero-lateral—in this genus the outer supero¬ 
lateral inny occasionally persist as a very small scale. 

The other evidence adduced by Noble will suppoit this 
view equally as woll as his own, except the statement that 
“The clavicle of Lathrogecko [ — Lvpidoblepharis~] is slightly 
more dilated than that of Uonatodis . In Lepidobltpharis 
[z=l } seudogona(odes] it is still more expanded.” A com¬ 
parison of the figures will show that, though different in 
shape, the clavicle of Pst udogonatvdes cannot be claimed to be 
“ more expanded ” than that of Lepidoblepharis) actually the 
degree of dilatation of the clavicle in all the four genera under 
discussion is of the same order of magnitude, and much stress 
cannot be laid upon it. Although it seems probable that 
Noble is wrong in trying to derive Sphwroductylus from a 
Dseudogonatodes-tikv form, the discovery of a genus of lizards 
which resembles Sphctrodaclylus in its asymmetrical clau- 
sheatlis, but has the unpeiforated u lfiublcpharid” clavicle, 
serves to strengthen his more important conclusion—that 
Splurrodactyltis and the neotropical “ Eublepharids ” form a 
natural group of geucru. 


XLI .—Descriptions and Records of Bees .—C1X. 

By T. D. A. Cockerell, Boulder, Colorado. 

Colletes miminca , Cockerell. 

Described from the male, taken at Matucana, Peru. At 
Tingo, Peru, I took five females, Aug, 17 to 22. This sex 
closely resembles the male in all respects, except the 
ordinary sexual differences, such as the short anteunee. 
The malar space is extremely long. 

C. miminca was observed to visit MalvaccouB flowers. 



302 Mr. T. D. A. Cockerell —•Vetcriptions and 


Colletes tinffoensis, sp. n. 

&.—Length 8*5-9 mm., anterior wing 7 mm. 

Black, shining, with long greyish-white hair, extremely 
long on face, at the sides of which it is mixed with black; 
black hair on vertex; thorax dorsally with very long hair, 
with black intermixed ; mandibles black, obscure reddish at 
apex; labrum with distinct ridges; malar space very long, 
more than twice width of mandible ; head very broad ; 
autenn© entirely black, flagellar joints elongute, sutures 
constricted; mesothorax polished, with scattered weak 
punctures, scutellum more distinctly punctured; little 
ridges on base of metathorax close together; tcgulce dark 
brown. Wings very dilute brownish, stigma reddish, 
nervures dark. Legs shining black, hair on inner side 
of hind basitarsi white ; spurs ferruginous. Abdomen 
shining, but finely punctured, with conspicuous broad hair- 
bands on the apical margins of the segments, the margins 
not discoloured; segments with thiii erect white hair, very 
long oil first; venter with thin hair-bands. 

Tingo, Peru, 3 c$\ Aug. 22, 1925 ( Cockerell ). 

Easily known from the last by the banded abdomen. It 
resembles the Argentine C\ longiceps , Friese, but is smaller, 
with much black hair. 

Halictus ( Chloralictus ) hiemalis , sp. n. 

i 

$ .—Length about 4*5 mm., anterior wing 3 mm. 

Head and thorax olive-greeu; abdomen black, witli the 
bind margins of segments brownish ; legs black, with 
the knees, both ends of tibiae, and the tarsi entirely, 
chestnut-red ; tcgulre rufo-testaceous, not punctured. Wings 
faintly dusky, brilliantly iridescent, stigma and nervures 
dilute sepia. Head rather small, circular seen from the 
front; mandibles chestnut-red with black base; clypeus 
and supraclypeal area highly polished, brassy-green, the 
clypeus sparsely punctured, its lower margin broadly black; 
front dull, minutely and densely punctured, not striate; 
scape long and black ; flagellum rufeseent beneath; hair of 
head and thorax white, scanty, abundant on cheeks ; raeso- 
thorax highly polished, minutely and sparsely punctured, 
scutellum with smaller punctures ; area of metathorax with 
widely spaced oblique rugae, connected by irregular cross* 
wrinkles, the margin not shining; second cubital cell much 
more than half size of third. Abdomen highly polished, first 
segment almost entirely impunctate ; third and following 
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segments with very thin white pubescence, not forming 
any distinct bands. 

Sail Pedro de Jujuy, Argentina, in garden of Mr. R. G. 
Anderson, July (Cockerel/). 

I visited Argentina during the southern winter, and this 
is the only bee I was able to find. It is closely related to 
H. vemalis , Jorg., but distinguished by its bicolourcd tibiae, 
abdomen without hair-bands, and other small characters. 
In the key to S. American Chloralictus by Miss Sandhouse, 
it goes to //. chryso?wtus, Ellis ; but that species has a much 
larger head, golden mesothorax, and paler and redder 
stigma. 

Balictus ( Chloralictus ) paiiensis , sp. n. 

cf.—Length about 5 5 mm., anterior wing 4 mm. 

Head and thorax olive-green, with thin white hair. 
Abdomen very dark brown, with a slight olivaceous cast. 
Legs black, the small joints of tarsi obscure reddish; 
teg u he rufo-testaceous, not punctured. Wings faintly dusky; 
stigma and nervures rufo-testaceous. Head rather large, 
broad; mandibles red, broadly black at base; clypeus and 
supraclypeal area well punctured, the former with apical 
half black ; front dull, somewhat shining at sides, excessively 
densely punctured; scape long and black, flagellum very 
pale reddish clay colour beneath; mesothorax and scutellum 
dullish, moderately shining, closely punctured; area of 
metathorax large, appearing granular from dense vermiform 
ruga?, margin not shining. Hind spur with three very long 
teeth. Abdomen polished, with pale short pubescence, con¬ 
spicuous at base of second and third segments, and all over 
fourth. 

3 ? , Paita, Peru, Aug. 28 ( Cockerell ). 

The type carries bright yellow pollen. One specimen, 
carrying creamy-w r hite pollen, is a little smaller, the area 
of naetathorax is shorter, with more distinct ruga* at base 
and a shining rim. This is possibly a distinct species, but 
with no other specimens, and the other characters agreeing 
with H . paitensis, I do not feel justified in separating it. 
H. paiiensis is allied to H . spinolce , not to the species of 
Ecuador. It will be known by the rich olive-green of the 
densely punctured head and thorax, and very pale under side 
of flagellum. 

Hulictus ( Chloralictus ) sublatens , sp. n. 

llalictu* (Chloraliefm) spinolce, i( * Reed,” Sandhouse, Journ. Wash. 

Acad. Sci., Oct. 1023, p. 384. ($> > Lima, Peru.) 
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Yura, Peru, 1 ?, Aug. 23 (Cockerell) \ Arcquipa, Peru, 
1 ? , Aug. 21 ( Cockerell) ; the latter at a Malvaceous flower. 

The Yura specimen has the seutellum brassy, in the other 
it is dark bluish green; there is also a little difference in the 
sculpture of the metathoracic enclosure, but I think all this 
represents individual variation. The species does not agree 
with H. aricensis, Schrottky, but 1 cannot separate it from 
II. spinolce as described by Miss Sandhouse. The latter is 
the type of the new species. 

Six males which ] collected at Tingo, Peru, Aug. 22, arc 
also placed here. The flagellum is very long, clay-yellow 
beneath except the last two joints. The mesothorax is 
shining, not dull as in the female ; the same sexual difference, 
but still more pronounced, may be seen in H. ( Chloralictus ) 
hcrbstiellui , Fricse, from Chile. The abdomen is pure black. 
The male, compared with the European 11. morio , Fa hr., 
diflers at once by the lack of a light band on apex of clypeus, 
the more slender flagellum, aud the clearer wings, but it is 
very similar. 

This species is certainly the one which has passed in some 
quarters for many years as H. spinoUp, Reed, but it is not 
H. paramortOy Friese, as has been assumed. Heed based Ins 
H. spinolce on the H. ini nut us of Spinola, from Chile. No 
description appeared until 1910, when Friese described 
II. spinolce as a new species, from Concepcion. This must 
stand, whether the insect was that of Spinola and Reed or 
not. The female had the antenme entirely black, except the 
two last joints brown beneath. The species described as 
H. spinolce by Miss Sandhouse is certainly different, having 
the flagellum testaceous beneath. The specimen from Chile 
referred to by her (det. Schrottky as spinolce in 1910) came 
from Ariea. 

Halictus ( Chloralictus) cyaneonitens , sp. n. 

(J .—Length about 4*5 mm. 

Head and thorax steel-blue, with thin white hair. Abdo¬ 
men blue, the hind margins of the segments broadly brownish 
black, the surface with thin white hair. Mandibles red 
apically; clypeus moderately produced, with no light band; 
flagellum conspicuously stouter and shorter than in i/. sub - 
lalem , pale fulvous beneath ; front entirely dull; mesothorax 
highly polished, the puuctures few and inconspicuous; 
seutellum and postscutellum polished; area of metathorax 
large, appearing finely granular, with a shining posterior 
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rim; tegular very dark reddish brown. Wings hyaline, 
stigma pale, dull reddish. Legs black, with pale hair. 

Santiago, Chile. 

Received as “ Halictus mi nut us, L°p.,” probably so named 
by Heed, and identical with the undescribed H . spinola , 
Heed, but certainly not II. spinola*, Friese. In the Chilean 
fauna it falls next to H.herbstiellus , Friese, differing at once 
bv the steel-blue colour and rather smaller size. I think it 
is too distinct to be a mere variety of II . furbsliellus. 

Halictus (Chloralictus) aricensis , Sehrottky. 

I thought the Ariea specimen referred to C. spinola* by 
Sehrottky might belong here, but it was determined in the 
Name year that he had just published //. aricensis , from which 
he clearly differentiated it. The male, especially, is quite 
different in the two species. The Ariea country is of the 
same kind as Southern Peru, and it is probable that II. sub- 
la lefts does not exist in Central and Southern Chile, where 
H. spinola* is found. 

Canohalictus purpurissus (Vachal). 

$.—Upper margin of elypeus magenta; sides of fnee 
(except black next to eyes) crimson; front green suffused 
with red ; mesothorax dull, brilliant magenta, the margins 
golden ; scutellum magenta, but axilla* greenish goldtm ; 
stigma lighter and redder than in C. purpurissus rostraticeps 
(Friese). 

c?.—Not appreciably different from C. p. rostraticeps. 

The above description is based on my specimens from 
Peru; Vachal’s male, from Ariea, had a little coppery colour 
on face and mesonotuui. 

Both sexes from desert near Arequipa, Peru, toward 
Mt. Misti, female at flowers of a large cactus, Trichocereus 
fascicularis (Meyen), Aug. 21 ( Cockerell ); both sexes at 
Tingo, Peru, male Aug. 18, female Aug. 22 (Cockerel/). 

In spite of the splendid colours of the female, this is 
certainly only racially distinct from the Chilean bee which 
Friese named Halictus rostraticeps . 

Canohalictus cuprellus (Vachal). 

1 ? , Tingo, Peru, Aug. 22 ( Cockerell ). 

The stigma is light reddish. 

Ann . Mag . JY. Hist. Ser. 9. VoL xvii. 


20 
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Ccenohalictus dilutior (Vaclial). 

2 2 , Tingo, Peru, Aug. 16 aud 22 (Cockerell). 

I feel sure this is Vachal’s species, though he overlooked 
the fact that the femora and scape are green. It is ex¬ 
tremely close to C. smaragdulus (Friese), but differs (<£ ) by 
the smaller amount of yellow on clypeus and labrum, anterior 
tibise not pale in front, darker stigma, and bright ferruginous 
tarsi. 


Ccenohalictus smaragdulus (Friese). 

I have specimens taken by Herbst at Valparaiso. 

It is supposed that the prior name scitulus of Vachal 
applies here, but as Vachal described his species under 
Halictus and there is a much earlier H . scitulus, Smith, the 
name proposed by Friese remains valid. 

Ccenohalictus , Cameron, was published July 1903. Para - 
gapostemon, Vachal, which included many species of Cceno¬ 
halictus, was published in 1903, the month unknown to me. 
Taking P. podager (Vachal), the first species of Paragapo - 
stemoti , as the type, VachaPs designation applies to a group 
at least subgenerically distinct from true Ccenohalictus. 

The species usually known as Halictus mutabilis and 
H. nigrocceruleus, Spinola, will stand as Ccenohalictus mutubills 
(Spin.) and C . mutabilis nigrocceruleus (Spin.), the latter 
being a distinct colour-variety. 

Lithurgus apicalis, Cresson. 

Females from near Boulder, Colorado ( Clarence Custer ), 
have the hair at end of abdomen sometimes darker than in 
the typical form, yet not nearly so dark as in the race 
opuntias, Ckll. 

Dalla Torre, in his Catalogue, erroneously gives Nevada as 
the locality for L . apicalis. 

Triepeolus custcri , sp. n. 

.—Length nearly 10 mm. 

lilack, with creamy-white ornaments, liair of face pure 
white; mandibles red, with black tip and base; labrum 
black ; eyes pale green; antenna* black ; tubercles and 
axilla* black ; tegula* testaceous, with a large rufous patch. 
Wings faintly dusky. Legs bright ferruginous, spurs black. 
Clypeus bare, minutely granulate; face above clypeus, to a 
little above level of antenna*, densely covered with appressed 
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snow-white hair ; upper border of prothorax densely liairy; 
mesothorax thinly hairy along anterior margin, but with no 
stripes ; dense white hair just before axillae and a broken 
band of the same in scutcllo-mesothoracic suture ; area of 
metathorax covered with hair except in middle; lower part 
of mesopleura bare, finely and very densely granulated as 
seen under a lens; hair on inner side of hind basitarsi 
golden. First abdominal segment densely covered with hair 
except a broad transverse band ; segments 1 to 6 with broad 
cutirc apical bands ; second segment with lateral extensions 
of black forming very acute angles, but the tip of the exten¬ 
sion obtuse ; apical plate red. 

White Rocks, near Boulder, Colorado, Sept. 18, 1925 
(Clarence Custer ). 

In my table of Rocky Mountain species this runs nearest 
to T. balteatus, CkIL, but the pattern of the hair on second 
abdominal segment iB quite different, and there are many 
other differences. In the table of Pacific Coast species it 
runs to T. schwarzt subcalens , Ckll. & Saudh., but that is 
much smaller, with narrower apical plate of abdomen, 
differently coloured antennae, &c. 

Pseenythia rufipes, Ilolraberg. 

When describing P . pachycephala in 1917, I stated that 
it was very close to P . rufipes of Holmberg, differing in the 
face-markings. 1 also cited Schrottky to the effect that 
P. rufipes was a variety of P.picta. Dr. Holmberg has now 
published a revision of the genus, in which he shows that 
P . ryfipes is a very distinct species, and corrects his former 
ambiguous account of the face-markings. I am thus able 
to ascertain that P. pachycephala, Ckll., is a synonym. 

Nomada viericki, Cockerell, race cushmani , nov. 

Nomada putnami , Cockerell, Froc. U.S. Nat. Mus. vol, xxxix. p. 651 
(1911). (Laiedo, Texas, A\ A. Cushman.) 

I recorded this insect as N. putnami , Cresson, remarking 
that it might prove distinct. 1 now have a female of 
genuine N . putnami, taken in Boulder County, Colorado, 
June 18 {Clarence Custer). 

The species from Texas is closely allied, but much less 
robust, region at each side of clypeus red ; lateral marks 
produced more than halfway up sides of front, ending very 
obtusely ; mesothorax rather more densely punctured; 
yellow patch on mesopleura much larger, extending right 

20* 
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across; a small yellow spot on inner comer of each axilla ; 
inetuthorax red except middle of basal area. Dark colour of 
wings practically confined to broad apex, marginal cell, and 
first two cubitals. Abdomen not nearly so broad, first 
segment (except the band) red ; second segment with the 
dark part closely and finely punctured all over (in putnami 
less closely punctured and with a smooth band in middle) ; 
hair of venter white (brown in putnami). Iiind coxae without 
a yellow spot behind. 

I thought to give a new specific name to the bee from 
Laredo, but on careful comparison witli N . vierecki , Ckll., 1 
am sure it represents only a race of that species, distinguished 
by the larger size (length about 9 mm.) and yellower markings. 

Nesoprosopis volcanica , Perkins. 

Volcano House, Hawaii, August, both sexes ( Cockerell ). 

Nesoprosopis pubescens , Perkins. 

Volcano House, Hawaii, August, both sexes ( Cockerell ). 


Nesoprosopis fuscipennis , Smith. 

Mt. Tantalus, Oahu, Hawaiian Is., many specimens 
( Cockerell ). 

This is apparently much more common now than in 
Blackburn’s time. It is known that Blackburn worked over 
the district where mine were collected, but he found it 
“rarely/ 1 and got only a single female. Among my 
specimens are two mules and a female which may be separated 
thus 


Nesoprosopis fuscipennis, mut. mezeyi , nov. 

t? 0yP e )«—Flagellum ferruginous beneath; small joints 
of tarsi dark or reddish apically. Female with flagellum 
ferruginous beneath aud first two joints of tarsi black or 
almost. 

Named after Mr. O. H. Swczey, who accompanied me 
when I collected the specimens on Mt. Tantalus. 

1 should hardly think of separating this form, were it not 
for the great interest attaching to the variation or evolution 
of these insular insects. Crampton has shown that remark¬ 
able changes may occur in snail populations within half a 
century, and it may be that the insects, if similarly inten¬ 
sively studied, will prove no less interesting. The form now 
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nnined has in part the characters of var. obscuripes , Perkins, 
but the wings are not more iridescent than the type. The 
true obscuripes is confined to West Maui. It is a singular 
thing that in the swescyi form the darkening of the tarsi is 
coincident with a reduction of pigmentation in the antennae. 

Nesoprosopis koa , Perkins. 

Both sexes, Mt. Tantalus, Oahu, July 16 ( Cockei'ell ). 

Perkins, in his original description, gives only the female, 
but in his later-published table he cites the male, and I have 
a mule from him. 

The male has the clypeus pale yellow, narrowly black at 
sides ; no other fact‘-markings ; legs black, with anterior 
tibiae testaceous in front. 


XL11.— On Mammals from Goryona Island , with the 
Description of a new Sloth. By Oldfield Thomas. 

The mammals as yet recorded from Gorgona Island, off 
the coast of Colombia, are few in number, and the fauna 
is undoubtedly very poor. Jn 1903* Mr. Bangs gave a 
general account of it, and described as new local members 
of Cebus and Proechimys , while an Agouti (Dasypi'oeta pan¬ 
dora) was named by me in 1917 + on a specimen collected 
during the voyage of 11.M S. * Pandora,’ and presented to 
the Museum in 1850 by Capt. Kcllett and Lieut. Wood. 

During the recent voyage of the yacht ( St. George/ under 
the auspices of the Scientific; Expeditionary Research Asso¬ 
ciation, a visit was made to the island, where both Col. H. J. 
KeLall and Mr. P. 11. Johnson collected what mammals 
they could, and succeeded in obtaining examples of the 
monkey and spiny rat, of Saccopterya' bilineata and Curollia 
perspicitlata , bats common on the mainland, but new to the 
local list, and in addition each captured a sloth, which I 
have now had the opportunity of studying. This animal 
proves, like the three other terrestrial mammals of the island, 
to be a distinct form, and may be described as follows :— 


Bradypus goryon , sp. n. 

Size small, about as in tridactylus , infuscatus , and ephip~ 
piyer , the skull markedly smaller than in the Ecuadorean 

* Bull. Mua. Harv. xlvi. p. 89. 
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macrodon . General colour of the usual coarsely mottled 
grey, the ground-colour perhaps a little paler thpfn in 
specimens referred to B. ephippiyer and infuse ulus. Speculum 
of male large, with an unusually broad median black band 
(20 mm.) ; its sides without supplementary black spots or 
edging, dull yellowish, continued backwards as white stripes 
down the back. Face coloration peculiar in the nearly 
complete suppression of tlie usual markings, the light fore¬ 
head band being only leprescnted by a narrow patch in the 
centre, the eye-streaks by a dull brownish discoloration of 
the hairs quite different from the usual well-marked blackish 
band, while the checks down to the lips arc also hrown 
instead of there being a second light band below the dark 
one. Both male and female arc alike in this reduction of 
the faee-ruaikings, although the female has rather more 
of the light forehead baud, but it is still very small in com¬ 
parison with that of other species. 

Skull small, strongly ridged, narrow, both across the 
zygomata and over the frontals, decidedly smaller than in 
macrodon , and with less convex frontals than in violet a . 
Teeth small, a little smaller than those of yrisens and 
castaneicepSy much smaller than those of macrodon and 
violeta . 

Skull and teeth of female closely similar to those of the 
male, except that the mesopterygoid space is decidedly 
broader. 

Skull-dimensions of type :— 

Greatest length from condyle to front of nasals 78 mm.; 
condylo-basal length 74 ; zygomatic breadth 45 ; breadth 
of muzzle 16; interorbital breadth 22; greatest breadth 
across frontals 28 ; intertemporal breadth 20; mastoid 
breadth 33*5 ; palatal length (median) 22*5 ; greatest dia¬ 
meter of pseudo-c&uine 48, of m l 4. 

Type. Old male. B.M. no. 24. 12. 6. 17. Original 
number 7. Collected 3rd July, 1924, by Col. H. G. Kelsall. 
The female collected 14th November, 1924, by Mr, P. H. 
Johnson. Both presented by the Scientific Expeditionary 
Hesearch Association. 

The discovery of this new sloth is an interesting result of 
the visit of the 1 St. George 9 to the island, both as adding a 
lresh member to the small Gorgona list and a new species 
to so remarkable a genus as Bradypm . Col. Kelsall and 
Mr. Johnson are to be congratftlated on this notable reward 
for the trouble they took in collecting Mammalia. 

The species is readily distinguishable by the proportions 
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of the skull, the comparative suppression of the face-mark¬ 
ings, these being particularly conspicuous in B. ephippiger 
of the Colombian Mainland *, as may be seen by Philippi’s 
figure f, and by the absence of lateral supplementary black 
spots on the speculum of the male. 

Col. Kelsall makes the following note on his specimen :— 
“ Slowly climbing a tree in very dense jungle 150 yards 
from the shore. A number of small beetles were found 
in the fur.” 


XLIII.— Two new Mammals from North Argentina* 

By Oldfield Thomas. 

In a collection of mammals presented to the National 
Museum by Mr. Stewart Shiptou of Concepcion, Tucuiuau, 
there occur examples of the following :— 

Grisonella shiploni 9 sp. n. 

A small species, the lighter markings buffy, 

, Size small, smaller than in any species except the S. 
Chili G. cujrt. Coloration approximately as in the Chilian 
melina and cuja, not nearly so strongly and broadly washed 
with buffy as in the N. Bolivian luteola an the one hand, 
or so greyish and without buffy as the San Juan ratellina 
on the other. Facial band strong clear buffy. Dorsal lines 
with a narrow subterminal band of pale buffy. Tail with a 
slight admixture of buffy-ringed hairs. 

Skull of female smaller and with a narrower brain-case 
than in luteola , the huffy-coloured Bolivian form. That of 
the male perhaps attaining the size of that of ratellina , hut 
only young skulls of this sex are available. The female 
skull, however, has much smaller bullae than the male 
ratellina , while in a good series of huronax the bullte of the 
females are approximately the same size as those of the 
males. 

Dimensions of the type :— 

Head and body 338 mm.; tail 150; hind foot 52; 
ear 28. 

Skull, condylo-basal length 68*3 mm.; upper median 

* Cf. Ana. & Mag. Nat Hist (8) xix. p. 365 (1917). 
t Arch. f. Nat. xxxvi. p. 203, pi. iii. (1870). 
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length 61*5 ; zygomatic breadth 39*5; interorbital breadth 
15*6; intertemporal breadth 15*5 ; mastoid breadth 36*5; 
palatal length 34*3 ; length of bullae from the concavity in 
front to the back of the paroccipital process 16 ; transverse 
diameter of m l 5*3. 

Hab. Tucuman. Type from Concepcion. 

Type . Old female. B.M. no. 25. 12. 13. 3. Original 
number 11. Collected 13th June, 1925, by Juan Morgen- 
sen ; presented by Stuart Shipton, Esq. Three specimens, 
two young males and the old female. 

This liuron is decidedly smaller than the East Argentine 
G. huronax , is much less huffy than the Bolivian lutrcola , 
and more huffy, less grey, than ralelliva of San Juan. 

It is named in honour of its donor, Mr. S. Shipton, to 
whom we owe so many acceptable mammals from Concepcion 
and Mt. Aeonquija, including the remarkable cavy Nano- 
cavia shiptoni , the fine tueo-tueo Ctentnmjs tucoiwx, and 
some interesting Muridse, to which 1 would now add the 
following :— 


Bolomys negrito , sp. n. 

A very dark-coloured fossorial species. 

Size about as in B . albiventer . (General colour finely 
ticked blackish olivaceous, the median area of the back so 
heavily blackened by the ends of the long hairs as to appear 
quite black, the sides more grizzled. Under surface dark 
smoky brown, the bases of the hairs dark slaty, the ends 
brown with a slight oehraceous tone. Ears black. Chin 
prominently contrasted white, as in B. lactens. Feet dark 
brown above, specialized for digging, the claws lengthened, 
the fourth anterior 4*1 mm. in length. 

Skull strongly fossorial in shape. Supraorbital edges 
sharply squared; not beaded. Palatal foramina long, 
narrowed behind, penetrating between the molars. Cap¬ 
sule of lower incisor-root very prominent, reaching two- 
thirds the distance from the coronoid to the condyle. 

Incisors proodont, index 90°; the upper almost white, 
the lower pale yellow. 

Dimensions of the type :— 

Head and body 120 inm. ; tail 70 ; hind foot 23*5. 

Skull, palatilar length 14 mm.; front of incisors to back 
of m* 16; zygomatic breadth 14 ; nasals 9x3*3 ; interorbital 
breadth 5; palatal foramina 6 8 ; upper molar series (much 
worn) 5*5. 

Hub. Aconquiza—type from Las Taras, about 4000 m. 
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Type . Adult male. B.M. no. 25. 12. 13. 39. Original 
number 19. Collected 12th December, 1924, by Juan 
Morgensen, and presented by Mr. Stewart Shipton. 

This remarkable species is widely different from any other 
by its dark colour and the fossorial characters of its feet 
and teeth. 


XL1V.— The God man-Thomas Expedition to Pern .—I. On 

Mammals collected by Mr . R . IV. Hendee near Lake Junin . 

By Oi.nrtELn Thomas. 

In pursuance of its objects in furthering tropical exploration 
for the benefit of our National Museum, the Trustees of 
the Godman Exploration Fund have contributed towards 
the expenses of a collecting-trip now being carried out by 
Mr. Jt. W. Hendee in Peru, a country whose exploration 
falls in very naturally with the Neotropical work done by 
Dr. Godman during his life-time. 

The first consignment is from the neighbourhood of Lake 
Junin, on the plateau a little north of Lima, a region 
whence came the specimens collected by Dr. Jelski in 1881, 
on which one of ray earliest papers on Neotropical mammals 
was based. Dr. Jelski’s specimens having been all preserved 
in spirit, the present series of skins, admirably prepared 
in modern fashion, makes a most useful supplement to 
them. 

This preliminary collection consists of 120 specimens 
belonging to 1(> species and subspecies, of which a Phyllotis 
and a Hespevamys prove to need new names. Incidentally a 
new generic name is given to “ Phyllotis ’’ ytrbdlus . 

The following aie the localities at which Mr. Hendee 
worked :— 

Oroya .—On the plateau inland of Lima, about 50 km. 
S.K. of Lake Junin, on the Oroya River. 12,000'. 

Hacienda Atocsaico .—A ranch about 20 km. S. W. of Junin 
town. Its manager, Mr. Angus MacLeod, was of much 
service to Mr. Hendee, and himself contributed several 
specimens to the collection. 13 500'. 

Yana Mayo , Rio Tarma . — A farm on the side-road 
between Tarma and Chanchamayo. Most of the trapping 
was done on the Yana Mayo stream, which runs into the 
Rio Tarma. 8500b 
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1. Paeudalopex culpams andina , Thos. 

<J. 53. Hacienda Atocsaico, Junin. 13,500'. 

A fine old specimen representing this recently described 
subspecies. Presented by Mr. Angus MacLeod. 

2. Musi cl a af/ilis , Tscli. 

121. Yana Mayo, Rio Tarma. 8500'. 

This may be considered a topotype of Tschudi’s species, 
as the example whose habits he described was seen in 
the towui of Tarma. The coloration is very variable, and 
1 should now consider both M . aureoventris , Gray, and 
M, macrura s Taczanowski, as synonyms of M, agilis . 

3. Oryzomys slolzmanni , Thos. 

<J. 89, 90, 107, 108, 110, 112, 116, 125, 128 ; ? . 77, 
79, 105, 10G, 109, 127. 

Yana Mayo, Rio Tarma. 8500'. 

4. Microryzomys aurillus , Thos. 

cf. 81; ?. 90, 114, 115. Yana Mayo, Rio Tarma. 

8500 '. 

In view of the large number of species of true Oryzomys , 
it seems advisable to treat Microryzomys as a full genus. 

5. Thomasomys sp. 

<?. 118. Yana Mayo, Rio Tarrna. 

Perhaps 7\ cinereus ischyrus , Osg., but too immature for 
certain determination. 

6. Hesperomys frida miurvs , subsp. n. 

<J. 48, 50. Hacienda Atocsaico, Junin. 13,500'. 

c?. 72; $. 64,67. Oroya. 12,000'. 

£. 78, 82, 87, 91, 111, 117, 119, 120, 124; ? . 86, 92, 
98, 98, 101 (iu. ah), 104, 122 (in. ah), 123. Yana Mayo, 
Rio Tarma. 8500'. 

Apparently quite similar to the typical frida of the Cuzco 
neighbourhood, but the tail uniformly shorter. The type 
of frida had a tail 91 mm. in length, four adults in the 
British Museum have it 87, 85, 85, and 82, while of the 
considerable Junin series the longest-tailed specimen 1ms it 
only 80 ; in the great majority it is from 70 to 75 mm. in 
length. Mammse, as in true/rate, 2—2=8. 

Dimensions of the type 

Head and body 86 mm. ; tail 76 ; hind foot 19 ; ear 17. 

Skull: greatest length 26*6; condylo-incisive length 
23*6; breadth across brain-case 112; upper molar scries 8*6. 
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Hah . As above ; type from Yana Mayo. 

Type. Old male. B.M. no. 2(3.2.1.20. Original number 
120. Collected 10th July, 1925. 

This lauclia agrees closely with //. frida in size and 
colour, and has the same mammary formula, but may be 
readily distinguished by its shorter tail. Its shorter foot 
and tail will also separate it. from Phyllotis amicus and 
elegant ulus . It was not obtained bv Dr. .Jelski. 

The study of these specimens shows that there is very 
great difficulty in assigning some of the northern forms of 
the group to their proper genera. In the south, in Argen¬ 
tina aud Bolivia, no one could have any hesitation in dis¬ 
tinguishing Phyllotis^ hypsodont, long-tailed, and with 8 
mammae, from llesperotnys^ brachyodont, short-tailed, aud 
(in that region) with 10 to 18 mamma*. But in the no<th, 
where all have 8 mamma* and the teeth arc less hypsodont, 
some of the forms tend to he intermediate, and discrimina¬ 
tion is not so easy. 

After a careful study of the teeth (in which I have had the 
advantage of Mr. Hinton's collaboration) and of the other 
characters, cranial and external, of the species concerned, I 
come to the conclusion that the animals that have been 
called Phyllotis haggardi , andivm, elegant ulus, and amicus 
are rightly so referred, having teeth essentially similar to 
those of true Phyllotis , though not so hypsodont, that 
Hesperomys frida is also correctly placed, but that the 
beautiful little “ Phyllotis ” gerbHlus of the Peruvian coast 
desert is more nearly allied to the Eligmodontia of Bolivia 
and Argentina than to either of the other genera. 

But its feet have not the specialized hairy soles of 
Eligmodontia , in which the normal pads are greatly reduced, 
while on the centre of the distal part of the granulated sole 
a large hairy cushion is developed, very much as in certain 
Old World genera, such as Cricetiscus and GerbiUvs. In 
Phyllotis gerbHlus , on the other hand, the normal six pads 
are clearly defined, aud the soles are naked, with the 
exception of a few minute scattered hairs. It would seem, 
therefore, that this animal, strikingly peculiar as it is by 
its Gerbil-like coloration, should be made the basis of a 
special genus, for which 1 would suggest the name of Puralo - 
mys, from its coastal habitat. 

The genus has a very restricted range, as Paralomys 
gerbHlus has as yet only been obtained at Piura and Cata- 
caos in the desert of Sechura, and was not found by either 
Messrs. Osgood or Simons at Eten, Pacasmayo, or Trujillo, 
quite a short distance to the southward. 

The species described as Eligmodontia novella, ducilla , and 
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carilla have already been recognized as members of lies - 
peromys . 

7. Plnjllotis abrocodon , sp. n. 

S. 1, 2, 56, 57, 58, GO, 63, 65, 70, 71 ; ?. 59, 62. 

Oroya. 12,000'. 

A large-eared pericote of the P. darwini group, with light- 
coloured incisors. 

Size about as in P . darwini. General colour above of the 
usual grey, rather more tending towards brownish on the 
hinder back ; sides slightly clearer, dull huffy; under 
surface soiled grey, the bases of the hairs dark slaty, their 
tips dull whitish. Head greyer than back. Ears large, 
blackish brown, an inconspicuous tuft of whitish hairs at 
their outer bases. Hands and feet white. Tail long, well- 
haired, more or less pencilled terminally, blackish above, 
more intense distally ; its underside either wholly white as 
usual or darkened towards the end. 

Skull very much as in P. darwini post ic a Its, the nearest 
geographieal ally. Supraorbital edges sharply angular, but 
for a distance rather less than in old specimens of posticalis. 
Palatal foramina scarcely penetrating between molars. 
Bullae slightly larger. 

Incisors narrow, their front surface of a paler colour than 
usual, the outer fourth of it being practically white, the 
teeth therefore looking like those of Galea , or, still more, 
like those of Abrocoma, to which the resemblance is striking. 
This character occurs in twelve specimens, while 1 can fmd 
no other Phyllotis presenting it. 

Dimemions of the type :— 

Head and body 122 mm. ; tail 137; hind foot 28; ear 26*5. 

Skull : greatest length 31*5 ; condylo-incisive length 29 ; 
zygomatic breadth 16*3; nasals 13 ; interorbital breadth 4; 
breadth of brain-case 14 ; palatal foramina 7*5; oblique 
diameter of bullse 5*5 ; upper molar scries (worn) 5*2. 

Hab . As above. 

Type. Old male. B.M. no. 26.2.1.39. Original num¬ 
ber 60. Collected 25th June, 1925. 

The character which distinguishes this pericote from its 
allies, the pale white-edged front of the incisors, is a very 
unusual one in Muridfe, but its uniformity throughout the 
series is such that we caunot ignore it. Quite similarly- 
coloured incisors occur in Abrocoma , on which, in an abbre¬ 
viated form, I have based the name. 

The greyish head and brownish rump of this animal show 
a certain tendency towards the coloration of Auliscomys 
pictus in its greyer forms. 
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Tt is of good omen that the very first animal captured by 
Mr. Ileiidce* should be of this interesting new species. 

“Trapped among rocks on railroad; very common."— 

JL W . IL 

8. Auliscomys pictus , Tlios. 

c?. 8 (young), 9, 10, 23, 38, 41, 43, 49 ; ? . 4, 0, 39, 42. 
Junin. 13,000'. 

Topotvpes of the species. 

The three subgenera into which Eunromys tins been 
divided, largely on Mr. Osgood's work *, being undoubtedly 
natural groups, I propose to consider them as full genera, 
as this course is so far more convenient both for labelling 
and reference. 

1 may recall that Euneomys fossor has been recently 
separated as a special genus, Chelenu/scus f. 

9. Neotomys ehriosus , Tlios. 

. 24,51; $? . 37. Hacienda Atocsaico, Junin. 13,500'. 

Type-locality: Yitoc, Chaucbamayo River-S) stem. Not 
to be confused with Vitor, Arcquipa. 

10. Akodon mollis , Thos. 

c?. 73, 71, 75, 80, 81, 85, 91, 95 ; ? . 70, 83, 99 (in ah), 
100 (in ah), 102, 103. Yana Mayo, Rio Tarma. 8500'. 

11. Akodon puer , Thos. 

<?. 26, 31, 32, 33, 34, 44, 45; ?. 35. Hacienda 

Atocsaico, Junin. 13,500'. 

<?. 66; ? , G1, 69. Oroya. 12,000'. 

This small Akodon has not been hitherto recorded from 
Peru, but 1 now find that the Jelski specimens from Junin, 
included in my 1884 paper as t€ Hesperomys (llabrofhrix) 
xanthorhinus are also referable to it. It is distinguishable 
from A . mollis by its smaller size, yellower colour, and very 
small teeth. 

12. Chrceomye jekkii , Thos. 

c? • 25, 28, 29, 36, 40, 46 ; ? . 22, 27. Hacienda Atoc¬ 
saico, Junin. 13,500'. 

c?. 55 (in spirit). Yana Mayo, R. Tarma. 8500'. 

13. Chrmomye jelskii pyrrhotis , Thos. 

<J. 68 (young). Oroya. 12,000'. 

? . 126 (young). Yana Mayo, It. Tarma. 8500'. 

* Field Mus. Publ. Zool. x. p. 190 (1915). 
t Ann. & Mag. Nat. Hist. (9) xv. p. 684 (1925). 
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Type-locality: Maraynioc, Aynamayo River, near Chan- 
charnayo. 

For the moment I record these specimens under the name 
originally used for the animal, but, owing to the fact that 
all the available specimens of pyrrhotis are more or less 
immature, while all those of jels/cii arc adult or old, T am 
doubtful whether on the one hand the two are age-stages of 
the same animal, or on the other are wholly different species, 
as seems probable from their very different colour. 

14. Lajidium inca , Thos. 

c?. 3,7,13,30,51; ?. 11,12,47. LakeJunin. 13,500'. 

Practically topotypea. The original type was hitherto the 
only specimen recorded. 

15. Cavia tschudii umbrata , Thos. 

cJ. 5, 15, 18, 19. ?. 16, 17, 20, 21. Lake Junin. 

13,000'. 

Three of these specimens agree with the type in being 
grey with a blackened back, while in the others the general 
darkening is increased until in some cases the whole animal 
is glossy black. 

Type from Incapirca, Zezioro, Junin 

“ On an island in the Lake/’— R . TV. H. 

16. Vicugna vicugna , Mol. 

? . 52 (half-grown). Young, without number. Hacienda 
Atocsaico, Junin. 13,500'. 

“ Shot on grassy hill.”— R. TV. H . 

17. Didelphis paraguayensis pernigra, All. 

<J. 88, 113 ; $ . 79. Yana Mayo, Rio Tarrna. 8500'. 


XI7V.— The Spedan Lewis South American Exploration.— 
II. On Mammals collected in the Tarija Department , 
Southern Bolivia . By Oldfield Thomas, F.R.S. 

In the i Annals 9 for last May an account was given of a 
collection made for Mr. Spedan Lewis's Exploration by 
Seiior E. Budin in Southern Bolivia, artd the present paper 
is based on a further consignment from a neighbouring 
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region, but one where the fauna is so different that hardly 
a siugle species is common to the two collections. And m 
some cases, as in that of the pygmy opossums of the genus 
Marmosa , different species of the same genera represent each 
other in the two districts, thus showing a definite faunistic 
difference between them. And, again, of four akodons in 
the previous collection, and tlnee in the present, not one is 
common to both. All this indicates how rich and how little 
known the Fauna of Bolivia still is. 

In the present series we get a greater number of purely 
Bolivian forms, such as those discovered by Mr. Perry 
Simons in the Cochabamba region to the north, and we are 
thus helped to understand the distribution of Mammalian 
life in these little-worked districts. 

The localities of the present collection are as follows :— 
Tablada , 2000 m., close to the town of Tarija; Carlazo , 
2300 m., 40 km. to the east of that town; Tambo , 2200 m., 
75 km. east, and Pitios, 1700 m., 100 km. east; all at a com¬ 
paratively low elevation. 

These places are all exceedingly wet, the rain being nearly 
continuous. 

Sama , 50 kilometres to the west of Tarija, but at a much 
higher altitude, 4000 m., which results in a certain simi¬ 
larity in fauna to the highlands of Jujuy in North 
Argentina. This locality proved to be particularly rich in 
interesting species. 

Of novelties, special attention may be drawn to the 
splendid proodont tuco-tuco (Ctenomys letvisi ), whose semi- 
aquatic habits, in marked contrast to those usual in the 
genus, have attracted Sr. Budin^s peculiar interest. He 
has made such a hobby of this characteristic genus, and 
discovered so many new species of it, that his observations 
are well worthy of attention. The new Marmosa, of a 
Chaco and Paraguayan group, is also a noteworthy discovery, 
the further Akodont Mur idee are highly acceptable, and, 
fiually, the exact definition of the eastern extension of the 
Mountain Yiscaclms ( Lagidiurn ) enables us to map their 
distribution more exactly. 

The collection consists of 200 specimens belonging to 
21 species and subspecies, of which 5 require descriptions 
as new. 


1. Pseudalopex culpceus andina , Thos. 
tS . 1877. Tambo, 2200 in. 
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2. Conepatus chorensis , Thos. 

? . 1889, 1901. Carhtzo, 2300 m. 

Agree closely both in colour-pattern and the small size of 
the upper molar with C. chorensis of N. Bolivia, and equally 
differ iu these respects from C. porcinus of the same region. 
With these variable animals, whose characters and ranges 
are still very little known, additional material is of the 
utmost value, while the present is a considerable extension 
of the known range of C. chorensis. 

3. Antinomys edax , Thos. 

<J. 1865, 1867. Pino, 1700 m. 

r?. 1957, 1986, 1991 ; ? . 1928, 1929, 1933,1936,1960, 
1961, 1962, 1983, 1987. Sama, 4000 m. 

This fine rat varies considerably in size, No. 1865 having 
a skull-length of no less than 38 mm., while others, fully 
adult, have this dimension barely 35 mm. 

4. Graomys taterona, sp. n. 

<J. 1798, 1800, 1801, 1806, 1807, 1830, 1849, 1850; 
? . 1797, 1802. Tablada, 2000 m. 

A large species of a pale gerbil colour. 

Size large, form robust. General colour above pale huffy 
or gerbil colour, considerably paler than in other species, 
the head greyer than the back. Sides clear pale huffy, 
contrasting both with back and belly. Under surface white, 
though not snowy white, the bases of the hairs, except 
on the chin and throat, generally slaty; line of demarcation 
on sides not sharply marked. Proectote of ear blackish. 
Hands and feet white. Tail dark above and white below, 
but neither so sharply contrasted nor with such lengthened 
hair terminally as in G. lockwoodi . 

Skull large and robustly built, larger and heavier than 
iu the allied G. lockwoodi . Cranial ridges strong. Bullae 
of medium proportional size, smaller than in lockwoodi , 
larger than iu domorum . Palatal foramina long, not widely 
open. 

Dimensions of the type:— 

Head and body 152 mm.; tail 161; hind foot 30; ear 25*5. 

Skull: greatest length 38; condylo-incisive length 34*7 ; 
zygomatic breadth 19; nasals 15*5 ; interorbital breadth 7 ; 
palatilar length 16; palatilar foramina 7*7 ; upper molar 
series (worn) 5*4. 

Hab. as above. 
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Type . Old male. B.M. no. 26. 1. 1. 16. Original 
number 1801. Collected 6th December, 1924. 

This new species is readily distinguishable by its size and 
pale bully colour, much paler than i&i G. lockwoodi , to 
which it is probably most nearly allied. In size it is only 
equalled by G. chacoensis, Allen, of Paraguay, which has 
larger bullw and a snowy-white belly. 

5. Phyllotis wolffsohni , Thos* 

<?. 1934 ; $ . 1930, 1992. Sama, 4000 m. 

Type-locality : Tapacari, N. Bolivia. 

6. Phyllotis lutescens , Thos. 

S . 1862. Pino, 1700 m. 

Type-locality : Choro, N. Bolivia. 

7. Hesperomys fecundus , sp. n. 

<?. 1799, 1823, 1837, 1842, 1843, 1844, 1847 ; ? . 1821, 
1822, 1825, 1826, 1828, 1836,1845. Tablada, 2000 m. 

<3 . 1909. Oarlazo, 2000 m. 

Like H. venustus, but with fourteen mammsc. 

Size among the largest of the genus. Colour and general 
appearance very much as in the H % venustus of Cordova and 
Salta, with the same drabby-grey back, clearer and more 
bufly sides, and grey-mixed belly. Ears with a buffy tuft 
at their anterior bases, and a white one posteriorly. Hands 
and feet white. Tail brown above, whitish below. Mammae, 
in three specimens, fourteen in number, arranged 5—2 = 14, 
but the gap between the thoracic and inguinal pairs is not 
great. 

Skull about as in venustus , the supraorbital ridges well 
developed. 

Dimensions of the type :— 

Head and body 124 inm.; tail 90 ; hind foot 21 ; ear 18. 
Skull: greatest length 29; condylo-incisive length 26*8 j 
zygomatic breadth 15*5 ; nasals 12*3 ; interorbital breadth 
4*7 ; palatilar length 13; palatal foramina 6*9; upper 
molars 4*6. 

JHab. Tarija Department of S. Bolivia. Type from 
Tablada, 2000 m. 

Type . Old female. B.M. no. 26. 1. 1. 33. Original 
number 1825. Collected. 21st December, 1924. 

This species, by size and colour, is like //. venustus , but 
that animal, as shown now by a considerable number of 
Ann . A Mag . N. Hist. Ser. 9. VoU xvii. 21 
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examples, has only 3—2 = 10 mammae, while three examples 
of the present form all have 5—2= 14. This number is also 
found in the Salta muaculinua , which is, however, much 
smaller, being apparently a member of the laucha group. 

8. Hesperomys murillus cordovemis , Thos. 

<? . 1838. Tablada, 2000 m. 

c?. 1917. Sama, 4000 m. 

Female specimens showing the mammae will be needed 
before this determination can be looked upon as 
satisfactory. 


9. Neotomys vuitumus , Thos. 

<? . 1923, 1926, 1965 ; $ . 1956, 1984. Sama, 4000 m. 

Quite similar to the Jujuy vuitumus , and similarly with 
longer tail than in ebriosus. The largest specimen, female, 
measures—head and body 128 mm.; tail 88; hind foot 22*5. 

The occurrence of these rare marsh-rats in S. Bolivia 
tends to bridge the wide gap between Jujuy and Peru, the 
only localities hitherto recorded for the genus. Mr. 
Shiptou has also recently sent us specimens from Aconquija, 
Catamarca, at 4000 m> 

10. Akodon tartareus , Thos. 

c?. 1810, 1814, 1818, 1819, 1824, 1832 ; $ . 1803, 1817. 
Tablada, 2000 m. 

cf. 1884,1886,1892, 1893,1895,1897,1899,1901,1903, 
1905, 1907, 1910, 1912, 1913, 1916, 1917, 1921 ; ? . 1896, 
1898, 1900, 1902, 1906, 1914. Carlazo, 2300 m. 

Only previously known from the single specimen obtained 
by Sr. Budin in 1918 at Tartagal, Salta, so that this good 
series is particularly welcome. 

Fortunately, a number of the specimens are quite young, 
and 1 am able to record that in these no trace of the 
anterior groove on m 1 is perceptible. 

In this difficult Akodont group young specimens are of 
the greatest value as showing the structure, when unworn, 
of m , and the series, both of this species and of A . pacificus , 
will be most helpful in the further working out of the 
genus. 

11. Akodon sylvanus , Thos. 

<J. 1857. Pino, 1800 m. 

This single specimen agrees closely with the typical series 
of sylvanus from the Sierra Santa Barbara, Jujuy, being 
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equally smaller than the large A . 8. pervalens obtained hv 
Sr. Budin at Carapari, S. Bolivia, a somewhat unnatural 
distribution. Very likely pervalens will prove to be quite 
distinct from sylvanus , and nearer to tartareus , with which 
it agrees in size, but the supraorbital ridges are less marked* 
A satisfactory opinion on the subject will only be reached 
when young specimens of pervalens are available for study 
of the structure of m l . True sylvanus has a complicated m\ 
with well-marked anterior groove, and is therefore essentially 
different from tartareus . 

12. Akodon pacificus , Thos. 

cJ . 1863. Pino, 1700 m. 

1894; ?. 1915. Carlazo, 2200 m. 
cf. 1925, 1935, 1951, 1952, 1954, 1966, 1968, 1970, 
19S1; ? . 1967. Sama, 4000 m. 

In this species m l has a well-marked groove on its 
anterior surface* 


13. Bolomys albiventer , Thos. 

<?. 1932, 1937, 1939, 1940, 1941, 1946, 1947, 1949; 

? . 1988, 1944, 1948, 1964. Sama, 4000 m. 

No. 1941 is quite young, and shows that this animal has 
a notch on m 1 in youth. When 1 wrote a revision of 
the Akodont genera in 1916 young specimens were not 
available. 

14. Oxymyclerus paramensis jacentior, Thos. 

. 1859 (yg.), 1861 (yg.), 1864,1866 ; ? . 1858. Pino, 
Tarija, Bolivia, 1800 m. 

15. Abrocoma cinerea , Thos. 

. 1950,1953,1655,1963,1985 (young), 1988; ? . 1931, 
1943, 1945, 1959, 1989. Sama, 4000 m. 

The first record of the genus Abrocoma in Bolivia. A very 
fine series, of which the largest skull is 52 mm. in length. 
One of those from the Sierra de Zenta, Jujuy, has, however, 
a length of 51*4 mm. 

16. Ctenontys lewisi , sp. n. 

. 1969, 1975, 1977, 1979, 1980, 1982 ; $ . 1971, 1972, 
1973, 1974, 1976, 1978, 1994, and three separate skulls. 
Sama, 4000 m. 


21* 
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A large reddish-brown species with unusually proodont 
incisors. 

Size large, the skull long, but not very bulky. General 
colour above uniform dark cinnamon-brown without special 
markings, the muzzle slightly washed with blackish. Under 
surface brighter cinnamon, often very bright, sometimes 
throughout, and always in the inguinal region. Throat 
generally with a slight indication of a daiker collar. Hands 
and feet dull whitish. Tail very thinly haired, its base 
above blackish, the rest whitish. 

Skull large, of considei able length, but neither so broad and 
robust as in C. boliviensis , C. tuconax , and their allies, or 
so narrow as in the large southern species, C. jodax , 
fueginus, and others. Nasals raiher short and broad. 
Interorbital region broad, without projecting supraorbital 
ledges. Lainbdoid crest strongly developed, with well- 
marked median forwardly directed angle. Zygoma with 
simple angular projection above, not broadened at it# tip ; 
no concave groove on the outer upper side of the malar. 
Bullae somewhat compressed. 

Incisors very large and heavy, flattened and strongly 
pigmented in front, very proodont, as much as in the other¬ 
wise very different C. leucodon , the incisive angle in the 
type no less than 117°. From above they are visible in 
front of the premaxilla for 7-8 mm. They are also remark, 
able for their great breadth, the combined width of the two 
in the type 9*2 mm., a# compared with 7 in leucodon . 
Cheek-teeth as usual, p A not especially enlarged. 

Dimensions of the type, and of an old female with closed 
basilar suture:— 

Head and body 219, 204 mm.; tail 68, 71 ; hind foot 
87, 87. 

Skull; greatest length 52, 50; condylo-incisive length 
64, 51*5 ; zygomatic breadth 33,31; nasals 17 X 9*5,17 X 8*8; 
interoibital breadth 13*5, 12*3; mastoid breadth 29*5, 29*2; 
breadth across muzzle 14, 12*8; palutilar length 25*8, 25 ; 
combined breadth of incisors 9, 8; oblique diameter otp 4 
4*4, 4*6. 

Bab . as above. 

Type . Young adult male, the skull fully developed, but 
the basilar suture still open. B.M. no. 26. 1. 1. 116. 
Original number J979. Collected 7th March, 1925. 

This handsome tuco-tuco is one of the finest members of 
the genus, and I have much pleasure in connecting with it 
the name of Mr. Lewis, to whose generosity we owe the 
continuation of Sefior Budin's fruitful exploration. Its 
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large size and striking cinnamon colour are very note¬ 
worthy, and it is especially remarkable for the unusual, and, 
with one exception, unique proodonty of its incisors, 
and their unusual breadth. The one exception is C . leu- 
codon, which has similarly proodont incisors, but these are 
comparatively slender, are not so strongly flattened in front, 
and are almost unpigmented. Probably the two species are 
not really very closely related. 

Sehor Budin was much struck by the semi-aquatic habits 
of this species, of which he says :— 

“ This magnificent Tuco-Tuco, which I have called 
4 Tojo naranjado/ is very peculiar because it lives on the 
banks of the streams, its holes being often within a foot 
of the water’s edge. At times I have found that they 
make their holes in the mud, and at the bottom of these 
holes there is water, in which I have placed traps and caught 
specimens. This would indicate that the species lives 
almost entirely in the water. They make their galleries in 
the banks, aud if these are sought in other directions where 
the soil is dry, none are to be found,’ 1 

17. Ctenomys sylvanus mordosus 9 subsp. n. 

<J. 1852, 1853 (young), 1854 (young); ?. 1851, 1855, 
1856. Melocoton, 1700 m. 

<?. 1868, 1878,1876; ? . 1869, 1870, 1871,1872, 1874, 
1875. Tambo, 2200 m. 

Size and general external appearance quite as in true 
sylvanus ; colour varying from dark drabby-brown, with 
blackish face* and crown, to chestnut or russet-brown, 
with the head scarcely darker. Under surface with drab or 
dark russet, whitish axillary patches only exceptionally 
present. 

Skull like that of sylvanus, with the same general pro¬ 
portions and the same medium-sized bullae, or these may 
average a little smaller. But the incisors are much broader 
and heavier, their combined breadth attaining 7 mm. in old 
specimens as compared with 5*5 mm. in equally aged 
specimens of sylvanus . In correlation with this, and per¬ 
ceptible even in immature examples, the muzzle is swolleu 
and thickened laterally on each side of the anterior fourth 
of the nasals, so that a transverse measurement of 11 mm. 
will be surpassed by the bone in mordosus , while freely 
clearing the rostrum in sylvanus . This thickening of the 
bone of the rostrum is of a similar nature to that found to 
a still greater extent in C. boliviensis , and is clearly a 
definite character of the animal. 
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Incisors fairly orthodont, index of type 98°, very different 
from the unusually proodont incisors of the last species. 

Dimensions of the type :— 

Head and body 194 mm.; tail 74; hind foot 31*5. 

Skull: greatest length 46; condylo-incisive length 46; 
zygomatic breadth 29*5 ; nasals 16*7 x 9 ; interorbital breadth 
11*6; mastoid breadth 27 ; breadth across muzzle 13; 
palatilar length 21; combined breadth of incisors 7; oblique 
diameter of p 4 4*5. 

Hab. Tarija Department. Type from Tambo, 2200 m. 

Type . Adult male. B.M. no. 26. 1. 1. 132. Original 
number 1873. Collected 14tli February, 1925. 

It is interesting to find this local race of C. sy Ivanna 
showing a tendency towards the thickening of the incisors 
and rostrum which becomes so exaggerated in the more 
northern C. boliviemis and ateinbachi. 

An allied species, with equally broad incisors, is the 
Ctenomys frater of Potosi, but that has peculiarly narrowed 
bullae and is of a decidedly lighter colour. 

Sr. Budin says of this species: “They are very scarce, 
as I have only been able to find five colonies of them, and 
it is very difficult to catch more than one specimen from a 
colony; this is generally the case with all Tuco-tucos, on 
account of their intelligence, mobility, and cunning. They 
make their burrows on the slopes of the ravines in the 
forest, where the ground is covered with tangled scrubs and 
undergrowth, which makes it hard to locate their peculiar 
little mounds. None of the burrows that I discovered were 
on the flat, but were on almost perpendicular declivities, in 
very humid, almost muddy soil." 

18. Lagidium vulcani , Thos. 

, 1878; ? . 1879, 1880, 1881, 1882. Tambo, 3000 m. 

. 1927 ; ? . 1922, 1924, 1993. Sama, 4000 m. 

The occurrence of this vizcacha here was quite to be 
expected, as the range of mountains that runs through Jujuy 
seems to be more or less continuous with that on which 
Sr. Budin obtained them. Such an excellent series is of 
the greatest value in mapping the distribution of the genus, 
and Sr. Budin’s observation that this is the farthest eastern 
occurrence of vizcachas in Bolivia is an important con¬ 
tribution to our knowledge of the subject. 

u From the crest of the Sierra del Condor, about 1000 
metres above Tambo; these are the last to be found towards 
the East. ,> — E. B. 
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19. Galea musteloiden , Meyen. 

S . 1808,1811,1813, 1820,1829, 1831,1833, 1834,1835, 
1846 ; ? . 1816, 1839, 1840,1841, 1848. Tablada, 2000 m. 

<?. 1883, 1920; ?. 1908. Carlazo, 2300 m. 

<?. 1942, 1958, 1990. Sama, 4000 m. 

In view of the variability of both colour and skull in this 
group of cavies, I am now prepared to consider with 
Mr. Osgood * that they should all be referred to musteloiden , 
from which I should no longer distinguish Waterhouse's 
boliviensis or the Jujuy form I described as G. comes . 

20. Didelphis paraguayensis , Oken. 

cJ. 1911 ; ?. 1918. Carlazo, 2300 m. 

21. Marmosa Janetta , sp. n. 

c?. 1804,1805,1812,1815 ; ? . 1809. Tablada, 2000 m. 

? . 1860. Pino, 1700 m. 

c?. 1885, 1888, 1890, 1891 ; ?. 1887, 1919. Carlazo, 
2300'. 

Related to M. verax of the Paraguayan Chaco, but with 
the hairs of the sides of the belly more or less slaty at base, 
thus rendering the separating line between the colours of 
the upper aud lower surfaces much less sharply defined. 

Size, as gauged by skull, larger than in any of the 
Bolivian and N. Argentina forms of M . elegans, and slightly 
exceeding that of the chaco M. verax . Colour-pattern as 
usual in the group, the dark drabby dorsal area well defined 
from the lighter drabby flanks, the crown darker, the face- 
markings well defined, and the usual dark patch present on 
the shoulders. Under surface creamy white, the hairs on the 
throat and chest white to their bases, while those^Pflic belly, 
either throughout or at least along its sides', are broadly 
slaty at base. As a consequence, the lateral line of de¬ 
marcation is vague and not sharply defined, in marked 
distinction from that of M. verax, in which it is straight 
and sharply contrasted ; chest-gland well developed in all 
male specimens. Hands and feet white. Tail longer than 
in Bolivian forms of elegane, grey above and white below. 
Mammee in one specimen numbering no less than seven 
lateral pairs. 

Skull, in all adult specimens, with quite well-defined thread¬ 
like supraorbital beads, the presence of these distinguishing 
the Paraguayan comadrejas from all the forms of elegans, as 

* Field Mui« Publ, x. p. 210 (1910). 
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pointed out iu 1902 *. The beads run along the frontals 
to the parietal suture, but do not trespass on to the latter 
bone, where their continuation cau only be traced as a faint 
ridge; in the type of verax, a very old specimen, they are 
only about hall as long. General shape of skull narrow, 
with long muzzle, the zygomata not very widely expanded. 
Bullse about as in verax . 

Dimensions of the type :— 

Head and body 125 mm.; tail 137 ; hind foot 15*7; 
ear 25. 

Skull: greatest length 32 ; condylo-basal length 81*2; 
zygomatic breadth 18 ; nasal 14 x3 ; interorbital breadth 5; 
breadth of brain-case 11*2; combined length of #»*-* 5*2. 

Hah . Tarija region of S. Bolivia. Type from Carlazo, 
2300 m. 

Type. Old male. B.M. no. 26. 1. 1. 167. Original 
number 1888. Collected 26th February, 1925. 

A most interesting and valuable series as tending to 
throw light on the difficult problem of the relationship of 
the Paraguayan and Andean opossums to each other. 

The good series of skulls is particularly useful as indi¬ 
cating the constancy of the characters used. 


XLVI .—A Fossil Rice-rat from the Pleistocene of Barbuda . 
By Arthur T. Hopwood, M.Sc., F.L.S. 

(Published by permission of the Trustees of the British Museum.) 

[Plate XII.] 

The specimen described in the following note was collected 
by Prof. J. W. Gregoiy, F.R.S., some twenty-five years ago 
among some Pleistocene cave-breccia on the island of Barbuda, 
West Indies, and presented by him to the British Museum. 
It was studied by the late Dr. C. I. Forsyth Major, who 
pronounced it to belong to a new extinct species, which 
he proposed to name Oryzomys audreym , in honour of 
Mrs. Gregory. Unfortunately, Major took no further steps 
in the matter, except for the following passing reference:— 
“ . .. the detailed description, with figures, of. . . the lower 
dentition of a third (extinct) species, found by Prof. Gregory 
in a small ossiferous breccia of Barbuda, will be given in 


• Ann, A Mag. Nat. Hist. (7) x. p. 158 (1902). 
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another place” (Major, 1901, Ann. & Mag. Nat. Hist. ser. 7, 
vol. vii. p. 205). Belying on this reference, Trouessart 
founded his species Oryzomys {Megalomys) majori in 1904 
(Trouessart, 1904, Cat. Mamin., Suppl. p.415). This is not 
sufficient to make Trouessart’s name valid; and, since 
At. majori has never been described or figured, the name 
remains a nomen nudum . It is proposed to adopt Major’s 
original name for the species. 

Megalomys audreyce , sp. n. 

Oryzomys audreyce , Forsyth Major, MS. 

Oryzomy8 sp. ext., Forsyth Major, loc. cit. supra. 

Megalomys mqjori , Trouessart, loc. cit. supra. 

Material .—Left mandibular ramus ; holotype, in Brit. 
Mus. (Geol. Dept.), registered no. M 7408 a. Also an upper 
incisor-tooth ; paratype, registered no. M 7406 5. 

Horizon .—Pleistocene. 

Locality .—Cave on the island of Baibuda, West Indies. 

Diagnosis .—Lower incisor unknown, tubercle over root of 
tooth small. Ml unknown. M2, tooth nearly square; 
crown low; protoconulid slight, mesostylid and entostylid 
well developed. M 3 somewhat trigonal ; protoconulid 
slight, mesostylid strong, and apparently a trace of an ento¬ 
stylid. Paraconid apparently absent from both M2 and M 3, 

Measurements .— 



M. audrsya, nov. 

M. lucice , 


mrn. 

mm, 

Diastema .... 

. P5*5 

8-2 

Molar series.. 

. P83 

9*4 

u a+s . 


6*8 


Description and Remarks .—The specimen is badly broken, 
the incisor, coronoid process, condyle, and angle of the jaw 
are all lost, as also is the first molar tooth. The remaining 
teeth compare very closely with those of the type-specimen 
of M . lucivB, except iti size. They have the four main cusps 
(proto-, meta-, hypo-, and entoconid) strongly developed, 
with much smaller and relatively weak accessory cusps. The 
protoconuiida are recognizable as small enamel folds on the 
antero-external angles of the teeth. So far as may be seen, 
the paracouids are not present, though it is possible that a 
slight dilatation of the enamel figure on the antero-intemal 
angles may represent the worn bases of this structure. .In 
M. lucice there is a definite paraconid. Both species have 
well-developed mesostylids and pntostylid* in the second 
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molar, together with ft strong mesityl id in the third molar. 
This latter tooth has a slight dimple in the enamel of the 
hypoconid in M. audreyw, which, in M. luctcr , is more strongly 
marked to make an incipient fold. Probably this represents 
an entostylid. 

The upper incisor-tooth shown on the Plate is referred to 
the species under discussion. It occurred in the same frag¬ 
ment of breccia as the type, and is clearly the tooth of a 
Megalomys. 

In conclusion, I wish to express my thanks to Prof. Gregory 
for calling my attention to this very interesting specimen, 
and to Mr. Oldfield Thomas, F.R.S., for his advice and for 
the loan of the type-skull of M. ludce. 

EXPLANATION OF PLATE XII. 

Fig. 1. Megalomys audreya , sp. n. Left ramus mandibulm, aeon from 
above. X 6. 

Fig. 2. Ditto. Upper incisor. X 5. 

Specimens in Brit. Mus. (Geol. Dept.), registered M 7406 a and b. 


XLVII .—Three Species of Lepidocydines from Western India 
and Persia . By W. L. F. Nuttall, D.F.C., M.A., F.Q.S., 
The Sedgwick Museum, Cambridge. 

[Plate XIII.] 

Introduction. 

The following paper includes palaeontological descriptions 
of three species of Orbitoides of the genus Lepidocychna 9 
which in India is restricted to Oligocene and Miocene strata. 
These Foraminifera are found in Sind, and along the Balu¬ 
chistan Border of Western India. Two of the species (L. dila- 
tata , Michelotti, and L . sp.) occur in the Oligocene Nari 
Series, and one (L. blanfordi , sp. n.) in the Miocene Gaj 
Series. One of the above species, L, dilatata, a form 
common in Europe, is also described from South-western 
Persia, where it is found in the lower part of the Asmari 
Limestone, the basal portion of which is Oligocene in age. 

The author wishes to make the following acknowledg¬ 
ments : the majority of the specimens examined consist of 
material generously loaned by the Indian Geological Survey* 
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The directors of the Whitehall Petroleum Corporation hare 
kindly granted the author permission to make use of the 
specimens he collected during a geological reconnaissance 
undertaken on their behalf. The directors of the Anglo- 
Persiau Oil Company have also loaned specimens collected 
by Mr. R. K. Richardson in South-west Persia. 


Lepidocyclina ( Eulepidina ) dilatata (Michelotti). 

(PL XIII. figs. 1-4 ; text-fig. 1.) 

1853. Orbitolita sp., Carter, H. J., Ann. & Mag. Nat. Hist. eer. 2, 
vol. xi. pp. 175-6, pi. vii. figs. 40-41. 

1861. Orbitotdes dilatata , Michelotti, (t., Nat. Verb. Holland, Moat. 
Wet. Haarlem, ser. 2, vol. xv. p. 17, pi. i. tigs. 1-2. 

1801. Orbitolite8 sp., Carter, II. J., Ann. & Mag. Nat. Hist. ser. 3, 
vol. viii. pp. 465-6. 

1870. Orbitoidts papyraeea , Boubde (also called 0. fortisi , D’Areh.), 
parsBlanford, W. T., Mem. Geol. Surv. Ind. vol. xvii. pp. 50-3; 
Fedden, F., idem. p. 199. 

1906. Lepidocyclina dilatata (Michelotti), Vredenburg, E. W., Itec. 
Geol. Surv. Ind. vol. xxxiv. p. 91. 

1910. Lcpidocyalina dilatata (Michelotti), Silvestri, A., Mem. Nuovi 
Liiicei Pontif. Ace. vol. xxviii. pp. 139-156, text-tigs. xxv. 
9 a-r, pi. i. figs. 2-10. 

1924. Lepidocyclina dilatata (Michelotti), Douglas, J. A., in Richard¬ 
son, R. K., Journ. Inst. Pet. Techn. vol. 10, no. 43, table 
no. 2 opp. p. 14. 

1924. Eulepidina dilatata (Michelotti), DouvillS, II., M4m. Soc. G4ol. 

France, n.s. vol. i. Mgm. no. 2, p. 48, pi. ii. tig. 3. 

1925. Eulepidina dilatata (Michelotti), Douvilld, H., Mem. Soc. G4ol. 

France, h.b. vol. ii. Fasc. iii. Mem. no. 2, pp. 71-8, pi. iv. 
figs. 1-4, pi. v. figs. 1-4 and references. 

Previous References .—This species appears to have been 
first recorded from Sind by Carter in 1853, who gave it no 
specific name. To judge from his figures, and the reported 
association of the species with Nummulites sublavigatus 
(zsintermedius , D’Arch.) (see Carter, 1861), there is little 
doubt that it is L . dilatata *. 

Vredenburg was the first to recognize that the common 
Nari Orbitoides of Western India all belonged to one 
species, L. dilatata . Specimens from this region have, 
however, never been adequately described nor compared 
with typical European representatives of the species. 

* In 1868, Carter (foe. cit, pp. 174-6, pi. vii. figs. 82 34) described 
another species of Orbitoid from Sind. This was incorrectly referred 
to “ Orbitohtet ” mantetti (Morton), a well-known form that nas so far 
not been found outside America, and has been classified by Prof.’ H. 
DouvillS (foe. cit, 1924, p. 87) as an Isolepidina. Carter's description 
is inadequate, and it is not certain whether the specimens he examined 
Wert Dmocyelin « or Lepidvcyclinat 
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Dr. J. A. Douglas has recently identified the same species 
for the first time from Persia. I can distinguish no 
difference whatever between the specimens from Persia and 
Western India, and the palaeontological descriptions below 
are based upon forms from both regions. 

Matet'iaL —1 have examined 75 specimens of this species 
from the Nari Series of Western India. The tests are 
usually found disengaged from the rock matrix with their 
borders broken. They also occur imbedded in a soft yellow 
limestone, some bands being nearly entirely made up of the 
tests of microspheric individuals, the megalospheric form 
being rare. The material from Persia is a hard compact 
limestone from which microscopic slides have been pre. 
pared. The detailed structure is, on the whole, better 
preserved in this limestone than in specimens from India. 
Also in the Persian limestone the microspheric and megalo¬ 
spheric forms appear to be equally common. In both 
regions L . dilatata is found associated with Nummulites 
intermedins, D’Arch. 

Description—Microspheric Form .—Test circular in out¬ 
line, wavy, rarely saddle-shaped, thin and lenticular. 
Maximum observed diameter 4 to 5 cm. Test thickest 
at the centre, occasionally with a small ill-defined boss, and 
decreasing gradually in thickness towards the periphery. 
Maximum observed thickness at the centre 5 mm., average 
thickness at the centre 2*5 mm. Border sharp, the thick¬ 
ness of the test at the periphery being about 0*5 mm. 
Exterior surface smooth or slightly granular. The structure 
of the lateral chamber-layer is not clearly shown ou the 
outer surface, and can only be observed satisfactorily by 
cutting a tangential section. 

In equatorial section (PI. XIII. fig. 8) the cliamberlets 
of the median layer are hexagonal to spatuliform. Near 
the periphery their average length is 015 mm., and average 
width 0*1 mm. In transverse section (PI. XIII. fig. 1) the 
width of the median chamber-layer near the centre of 
the test varies from 70 to 75 /a, and increases gradually in 
width towards the periphery, where it ranges from 170 to 
190 /a. In a piore magnified portion of a transverse section 
(PI. XIII. fig. 4) it may be seen that the septa of the 
cliamberlets of the median layer are convex exteriorly, 
and their outer surface appears crenulate, the septa being 
perforated by fine lateral canals. 

In a tangential section (PI. XIII. fig. 2) the lateral 
chambers are completely surrounded by septa, which vary 
little in thickness (50 to 70 p)> The chambers are very 
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irregularly subcircular or oval in cross-section, their 
diameter varying from 0*1 to 0*4 mm. At the junctiou of 
the septa small indistinct columns are usually present. 

Megalospheric Form .—The megalospheric form possesses 
a much smaller test than the microspheric, the maximum 
observed diameter beiug 1*5 cm. The megalosphere (text- 
fig. 1) is of the typical Eulcpidine type. The diameter of 
the outer chamber varies from 1*8 to 1*5 mm., that of the 
inner chamber 0*85 to 0*7 mm. The bounding lamina of 
the outer chamber attains a thickness of 190 ft, the wall 
of the inner chamber being about 20 /lu 

Comparison with European Forms and Age of the Beds .— 
The European representatives of this species have been the 
subject of a careful study by Prof. H. Douville (/. c. 1925). 
He has included under L. dilatata forms showing consider¬ 
able variation in the structure of the lateral chamber-layer. 
The characteristic structure is found in specimens from the 


Text-fig. 1. 



Lepidocyclina ( Eulepidtna ) dilatata, Michelotti. X 10. 

Equatorial section of nucleoconch of the ixiegalospheric form; 
from the same locality as PL XIII. fig. 3. 

type-locality of Molere in Northern Italy, and in others 
from Peyr&re in South-western France. In the lateral 
chamber-layer there are lurge distinct pillars and polygonal 
chambers. In one variety illustrated by Douville (/. c. 
1925, pi. v. fig. 4), however, the septa completely sur¬ 
round the chambers as in the Indian forms. I have also 
compared the Indian variety with specimens from Trinidad, 
which were referred to L. dilatata by Douville (1924), and 
find the structure of the lateral chamber-layer in these two 
cases practically identical. The lateral chamber-layer of the 
Indian variety is distinguished from that of the typical 
European form by the small size of the pillars and by the 
septa completely surrounding the chambers of the lateral 
layer. 

According to Douvill^s classification of the marine 
Neogene of the Orient (/. c. 1925, p. 84), strata equivalent 
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in age to the Stampian of Europe are characterized by 
Eulepidina and reticulate Nummulites. The Nari Series of 
Western India and the lower portion of the Asmari Lime* 
stone of part of South-west Persia both contain Eulepidina 
dilatata and Nummulites intermedium } and may be considered 
to be of this age. 

Occurrence . From the following localities in the Nari Series of Sind 
and the Baluchistan Border:— 

(а) E. of Sari, Thana Bula Khan Taluqa, Coll. W.L.F.N. 

(б) Near Khand Jhand, Karachi Taluqa, Coll. W.L.F.N. 

(c) E. of Limestone Ridge, 8 railos N.E. of Juugshahi, Indian 

Geological Survey. No. G. 226/57. Coll. Fedden. 

(d) E. of Truk, Kohistan, l.G.S. No. G. 226/58. Coll. Fedden. 

(e) Hindi Iiill, N. of Trak, Kohistan, l.G.S. No. U. 226/59. Coll. 

Fedden. 

(f) Gaj River, N.W. of 8ehwan, l.G.S. No. 220/00. Coll. Fedden. 
iff) Charlo, S. of Sehwan, I.G.8. No. G. 220/78. Coll. Fedden. 

(A) E. of Trak Hill, N. of river, Kohistan, l.G.S. No. G. 280/52. 
Coll. Fedden. 

(t) Vale S. of Trak Camp, Kohistan, I.G.S. No. G. 280/53. Coll. 
Fedden. 

(j) Scarp of Kotar Range, W. of Damach, l.G.S. No. G. 302/01. 

Coll. Ram. Singh. 

( k ) W. of Damach, Thana Bula Khan Taluqa, l.G.S. No. G. 302/71. 

Coll. Fedden. 

(/) Beynir Hill, 10 miles E. of Thana Shah Beg, l.G.S. No. G. 
302/82. Coll. Fedden. 

(mi) Between Baili and Khand, Habb Valley, l.G.S. No. G. 304/10. 
Coll. Hira Lai. 

(m) Small Hill W. of Nal, Baluchistan, l.G.S. No. K. 10/319. 
Coll. Tipper. 

(o) 10 miJes W. of Naka (Hindian), W. of Mol Plateau, Baluchistan, 
l.G.S. No. K. 10/429. Coll. Tipper. 

From the base of the Asmari Limestone Bard-L-Qamcheh, S.W. 
Persia. Coll. R. K. Richardson. 


Lepidocyclina blanfordi , sp. n. 

(PI. XIII. figs. 5, 6, 9, 10.) 

Description .—Test globose-lenticular, with a wide boss on 
either side. Diameter of the test attains a maximum of 
24 mm.; diameter of boss about 10 mm. Thickness of test 
6 to 10 mm. at the centre and about 1*5 mm. near the 
periphery. Surface covered with circular indentations 
representing the lateral chambers, which are of greatest 
diameter at the centre of the boss. 

In an equatorial section the form is observed to be 
microspheric. The chamberlets of the median layer near 
the centre are oval to hexagonal with their longer axes 
parallel to the circumference (PI. XIII. fig. 5). At a point 
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about 1*2 mm. from the centre their length (parallel to the 
radius) is 60 p and their width (parallel to the circum¬ 
ference) 80 fju. Near the periphery the chamberlets are 
hexagonal or spatuliform, their length attaining 220 fi and 
their width 160 /x. In a transverse section the height of 
the lateral chambers varies little from the centre towards 
the upper surface. It is from 80 to 110 p. The width 
of the median chamber-layer increases gradually from the 
centre (60 /x) to the periphery (140/tt). 

In a tangential section cut immediately above the median 
chamber-layer (PI. XIII. fig. 9) for a distance of 1*7 mm. 
from the centre the lateral columnar chambers are narrow, 
the surrounding shell-substance being thick. Towards the 
periphery the lateral chambers are irregular in shape, being 
subcircular to elongate-oval in cross-section. Their diameter 
attains a maximum of 650 /a; their average diameter is 
about 250 /x; their smallest diameter about 100 /x. They 
are completely surrounded by septa with a width of 40 to 
100 fj,. In a tangential section cut through the centre of the 
boss, a short distance beneath the upper surface (PI. XIII. 
fig. 10), the width of the lateral chambers is 200 to 400 /lx 
and the thickness of the surrounding septa 100 to 400 /x. 

Related Forms .—This species belongs to a group of 
Lepidocyelines, characterized by the absence of pillars in the 
lateral chamber-layer. In a recent paper on the Lepido- 
cyclines of Christmas Island*, I have given a list of the 
species of this type found in the Orient. L . blanfordi has a 
different structure of the lateral chamber-layer to any of 
tliese. It is primarily distinguished by the closer proximity 
of the lateral chambers as seen in a tangential section cut 
near the median layer. Also near the upper surface at the 
centre of the test the septa attain a great width. The Euro¬ 
pean species it resembles most is L. formosoides } Douvillet* 
Since the megalospheric form of L . blanfordi is unknown, 
it is at present uncertain whether it should be placed in the 
subgenus Eulepidina or Amphilepidina. 

In 1861, Carter } described as Orbitolites mantelli a small 
megalospheric Lepidocycline without columns in the lateral 
layer. This is the only other species of this type described 
from Sind. 

Material and Occurrence .—I have been able to examine 

* Q. J. G. S. vol. lxxxii. 1926 (in the press). 

f Douvilll, H. f M6m. Soc. Glol. France, n.s. vol. i. M6m. No. 2,1924, 
p. 71. 

I Garter, H. J., Ann. & Mag. Nat. Hist, ser. 8, vol. viii. pp. 829-31, 
pi. xvi. figs. 2 a-*i) pi. xvii. figs. 2 n-o. 
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only four specimens of this species, from three of which 
microscopic slides have been prepared. The specimens were 
collected from the Gaj Series (classified by Yredenburg as 
Aquitanian and Burdigalian) from “ a few miles south of 
Pirmanjal, north of Karachi, Sind,” Indian Geological 
Survey, No. G. 802/51. This species is uamed in honour 
of the late W. T. Blanford, who was the first to make a 
geological survey of Sind. 

Leptdocyclina sp. (PI. XIII. figs. 7, 8 ; text-fig. 2.) 

Material .—There is only one specimen of this species, 
and it merits attention, since it is the first Lepidocycline 
recorded from Western India with large pillars in the 
lateral chamber-layer. This specimen was found in the 
Nari Limestone together with L. dxlatata. The locality 
from which it was collected was “ Scarp of Kotar Itang*', 


Text-fig. 2. 



Leptdocyclina sp. X 10. 

Tangential section: part of same specimen 
figured in PL XIII. fig. 7. 

W. of Damach, Karachi District, Sind”; Indian Geological 
Survey, registered No. G. 802/61. 

Description .—Test globose; diameter 3*4mm.; thickness 
2*1 mm. PI. XIII. fig. 7 shows a polished surface of the 
test cut tangentially a short distance below the upper 
surface, and the structure in this section is also shown iu 
text-fig. 2. There are about 30 large subcircular pillars 
with a diameter of 0*15 to 0*30 mm., each surrounded by 
from 11 to 13 radiate septa. The average distance between 
the exterior of adjoining columns is about 0*15 mm., and 
not over 0*20 mm. 

PI. XIII. fig. 8 illustrates part of a polished surface of an 
equatorial section of the same specimen. In this section 
the form was seen to be megalospheric, but the details of 
the nucleoconch were not shown. The shape of the median 
chamberlets is hexagonal with rounded angles. Their 



Mr. C. Forster Cooper on Bracl^odm woodi. 337 

average diameter near tlie periphery of the test is about 
O’O.i mm. and their average width about 004 mm. 

Remarks .—The single specimen of this species gives 
insufficient data for accurate determination. The form it 
resembles most is the European L. pnemarginata , 11. Dou- 
ville*, the structure of the lateral chambets being nearly 
identical iu the two species. It differs, however, from this 
species by being megalospheric, and having hexagonal 
instead of lozenge-shaped chambers in the median layer. 

EXPLANATION OF FLATE XIII. 

Fig. 1. Lepidocyclina ( EuUpidina) dilatata (Michelotti). Transverso 
section. From the Nari Limestone of near Khand Jhand, 
Karachi District, Sind, x 5. 

Fig. 2. Ditto. Tangential section; same locality as fig. 1. x 20. 

Fig. 3. Ditto. Equatorial section; from the base of the Asmari 
Limestone, Hard-T-Cjamcheh, S.W. Persia. X 20. 

Fig. 4. Ditto. Portion of transverse section; same locality as fir. 3. 
X 20. 

Fig. 5. Lepidocuclina blanfordi, sp. n. Equatorial section; from the 
Gai Series “a few miles S. of Pir Mania!, north of Karachi, 
Sind.*’ X 10. 

Fig 6. Ditto. View of exterior. Ilolotype. x 2. 

Fig. 7. Lepidooyclina sp. Polished surface of tho test cut tangentially 
near the upper surface; from the Nari Series of “ Scarp of 
Kotar Range, W. of Damach, Karachi District, Sind.” x 10. 
Fig. 8. Ditto. Polished surface of same specimen as in tig. 7, cut 
e<juatorially. X 20. 

Fig. 9. Lopidocyclina blanfordif sp. n. Tangential section cut near the 
median chamber-layer. X 10. 

Fig. 10. Ditto. Tangential section cut at the centre near tho upper 
surface of the boss, x 10. 


XIjVIII.—B rachyodus woodi, a new Species from the Hemp¬ 
stead Beds . By C. Forster Cooper, M.A., Superin¬ 

tendent of the University Museum of Zoology, Cambridge. 

'Plates XIV. & XV.] 

In a recent paper t on the species of the genus Ancodon from 
the Hempstead Beds, I added some notes on those of the 
genus Brachyodus from the same locality. 

Concerning B . porcinus I there stated { thut this species 

* Pouvilltf, R., Bull. Soc. G$ol. France, ser. 4, vol. viii. 1908, p. 91, 
figs. 1 & 4a; Douvilld, H., Mdm. G«$oL Soc. France, n.s. vol. ii. 
Fasc. iii. M4m. no. 2, 1925, pp. 77-8, pi. vi. figs. 5-7. 
t Ann. & Msg. Nat. Hist. ser. 9, vol. xvi. p. 113 (July 1925). 

X Loe. eit. p. 185. 

Ann . <& Mag . N. IJist . Ser. 9. VoL xvii. 22 
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may be regarded as separate from B . borlonious, but that, in 
these beds, B.porcinus showed a great variation in sizo. 

Having now had the opportunity of examining further 
specimens of the true B> horbouicus and of Anthracotherium 
minus*, I am able to clear up some points which were pre¬ 
viously left rather obscure, and to describe some of the 
specimens as belonging to a new form. 


The Lower Molars op Bracbyodvb and Mtcrobunodon . 

Lydekker has stated that there is no difference in the 
structure of the lower molars of these two genera. A com- 

S mrison, however, of a lower molar of an undoubted Micro - 
mnodon minus with the smaller forms of the genus Brachyodus 
brings out the following point. In all specimens of Brachy- 
odus with which I am acquainted the posterior ridge of the 
liypoconid and the postcro-internal of the four ridges of the 
entoconid join one another, so that the valley is closed at the 
posterior end of the tooth (text-fig. 1 A). In the genera 
Anthracotherium and Microbunodon these ridges do not join, 
so that the valley remains open (text-fig. 113) f. If this is a 
constant generic difference, as it appeals to be, there is hem 
a character which serves to differentiate the lower tnohiis 
of these genera, and the teeth described by Lydekker J as 
Anthracotherium ( Microbunodon ) minus are not correctly so 
determined, but belong to the genus Bracliyodus . 

The Specific Difference between JB. toroinub and 

B . BORBON1CUS . 

A comparison of several specimens of B . borbonicua from 
St. Andr4 near Marseilles with specimens from the Hempstead 
Beds attributed to B. pore in us shows that some of the latter 
approach B . borbonicua so closely in size as to be indistin¬ 
guishable in that respect. Moreover, various published 
figures § of forms attributed to B. poremus are in agreement 

• As a result of the paper just quoted I have been in communication 
with Dr. Stehlin upon Anthracotheres generally. I acknowledge with 
great pleasure my indebtedness to Dr. Stehlin for his ready assistance 
with specimens and casts for examination and comparison, as well as for 
some valuable comments. 

f For a terminology of the different parts of the upper and lower 
molar, see Forster Cooper, “Memoir on the Anthracotlieriidae of the 
Bugti Hills,” Mem. Ueol, Surv. India, no. 2, 1924, pi. vii. 

t B.M. Cat. Fossil Mammalia, part ii. p. 242. 

§ E. y. t Depdret and Douxami, “ Les Vertdbrds Oligoceues de Pyri- 
mout Challenges,’ 1 Mdm. Soc. Pal. Suisse, 1902, pi. v. hg. 14. 
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with this statement. There is, however, one point of 
difference in that the cusps of the teeth are perceptibly lower 
in B. porcinu8 than they are in 13. borbonicus . The teeth 


Text-fig. 1. 



Text-fig. 1.—Second lower molars of (A) Brachyodua porcinus and 
(B) Microbunodon minus , X 2. * points to the open valley men¬ 
tioned in the text. 

Text-fig. 2.—Fragment of lower jaw attributed to Brachyodus woodi. 
pm. 1 etc., sockets for the premolars ; c-^-, the position'of the canine 
socket. The lower arrow points to the level of the hind border of 
the symphysis. 

mentioned above as being attributed by Lydekker to Anihra- 
eotherium minus (for which species they are also too large) 

22* 
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have these low cusps and the closed valley, and without any 
doubt may be referred to Jt. porcinus. Anthracothtnuvi 
(AJ icrobunodon) minus therefore is not known to occur in the 
.Hempstead Beds. 

Brachyodus woodi*, sp. n. 

If B. porcinus is an animal approximately the same size as 
B. borbonicus , but differentiated by its lower cusps, there 
remain a number of specimens of a distinctly smaller ionn. 
These consist of fragments of upper and lower dentitions, 
n ilk-teeth, and a portion of a symphysis of a lowei jaw 
which is referred to this species. 

As in all species of the genus Brachyodus , there is little of 
essential difference in the pattern ot the molar teeth between 
this form und the others, but, as compared with B. porctnus, 
the cusps aie lower and the mesostyies of the upper moiais 
are narrower and appear to point rather moie backwardly. 
The parastyle is more prominent because of a distinct bay m 
the contour of the tooth along the border between the para¬ 
style and niesostyle. The cingulum on the upper molars 
differs in the two species. In B. woodi it is comparatively 
the more strongly maiked and is complete sound the inner 
border of the piotocone and incomplete round the nietaconule. 
In jB. porcinus the condition is exuctly the reveise, being 
incomplete round the protocone and complete round the 
nietaconule f. The lower teeth are typically Bracliyodiue, 
and, except for the diffeience in size, icstuiblc those ol 
B. porcinus . 

A piece of a lower jaw (text-fig. 2) with a part of the 
third piemolar and sockets lor the first and second may be 
attributed to this species. It is cbaiacterized by an unusual 
hollowing of the ramus of the lower border ulong each side of 
the sympbysial line, in this it differs greatly from a symph) sis 
already attributed to B . porcinus 

The t} pi-specimen of this species is a maxilla already 
figured in this Journal § showing the last premolar and the 
three molars of the left side. As computed with B. porcinus, 
besides those points of difference already noted, the present 

* Mr. S. L. Wood has collected a number of specimens belonging to 
this form. 

t The figures on PI. XIV. do not show this very clearly. 

t Ann. & Mag. Nat. Hist., July 1926, p. 13J, tig. 13. 

} Loc . cit. pi. v. This figure does not sufficiently bring out the 
difference in size between this specimen and those of B.porcitiut (figs. 4 
and 6 on the same plutej. Pig. X, also leJtrrtd to li. woodi, is more 
correct in size. 
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form differs in the proportionate measurements of the teoth. 
The last premolar is ot the same length as that of B. por- 
cinutt , hut is of a lesser breadth. The first molar is approxi¬ 
mately the same size, but the seooud and third molars aio 
smaller. 


Measurements in millimetree of the Teeth of B. woodi. 


UprEE Teeth. 


Pm. 4. 

M. 1. 

M.2. 

ilf.3. 


Length. 

Breadth. 

Length 

Breadth. 

Length. 

Breadth. 

Length. 

Breadth. 

Type-specimen (Sedff- 

10 

13 

14 

15 

17*5 

18-6 

18-5 

21-5 

wick Museum). 









British Museum (no. 

Milk- 

molar. 







M. 29773). 

12 

12 

15 

15 

17 

17 

•• 

• • 

B. porcinus. 









Sedgwick Museum .. 

10 

15-5 

14 

15-5 

19 

21-5 

22 

23*5 

Lowee Teeth. 

B. woodi . 

.. 

.. 

15 

9 

17 

11 

P 

13 

B. porcinus . 

•• 

•• 


•• 

19 

13 


15 


Postscript, —Since this account was sent to the press, 
Mr. Wood lias sent me a third upper premolar which un¬ 
doubtedly belongs to B . woodi. Like the rest it comes from 
the Hempstead Beds, and compared with B. porcinus is pro¬ 
portionally smaller and differs in outline, being more flat 
along the outer border and comparatively broader in the 
internal shelf. It helps to support the view that the two 
forms are specifically distinct. 

EXPLANATION OF THE PLATES. 

Plate XIV. 

Fig. 1. Brachyodus woodi. The last milk-molar and first two molars* 
.British Museum, M. 29773. 

Fig. 2. Ditto. First and second molars and fourth premolar erupting. 
Sedgwick Museum. 
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Fig. 8. Braehyodut porcinus. First and second molars. Sedgwick 
Museum. 

Fig, 4. Brachyodus borbonicus. 

All figuros are of the natural size. The first three figured specimens 

are from the Hempstead Beds, the fourth is from St. Andrtf, near Mar¬ 
seilles. The type-specimen of B. woodi has already been figured in this 

Journal (vol. xvi. pi. v. fig. 3) as a small form of B. porcinus. 

Plate XV. 

Fig . 1. Brachyodus woodi. First and second lower molars, crown view. 
Sedgwick Museum. 

Fig, 2. Ditto. Second lower molar and anterior two-thirds of the third 
molar. Sedgwick Museum. 

Fig, 3. Brathyodus porctnus. Second lower molar and anterior two- 
thirds of the thiid molar. This speemen is no. M. 29803 in the 
Catalogue of the British Museum, where it is named Anthruco- 
therium minus (the label notwithstanding). 

Fig, 4. Side view of tig. 1. 

Fig, ft. Side view of fig. 2. 

Fig 6. Side view of fig. 3. 

Fig. 7, Brachyodus borbonicus. Side view of the lower molars of a 
specimen from St. Andr6, near Marseilles. A comparison of 
figures 4-7 shows the difference in the height of tlie cusps; 
this is especially noticeable when B. porcinus and B. borbonicus 
are compared. 

All the figures are of the natural size, and (except the last) all the 
specimens are from the Hempstead Beds. 


XLIX.—Daunophis langi, gen, et sp, n, (Pliocene, Burma). 

By W. E. Swinton, B.Sc., F.L.S. 

(Published by permission of the Trustees of the British Museum.) 

[Plate XVI.] 

The Hunterian Museum of Glasgow University has recently 
received as a donation from H. F. Lang, Esq., of Rangoon, 
a remarkable specimen of a fossil snake. The fossil was 
obtained from the oil-shale exposed in a quarry at Tichara, 
near Mepale, on the eastern side of the I)awna Hills, 
South Burma. Prof. Gregory had already obtained a 
number of fossils from the same area, of which some 
mollusca (see Annandale (1924), Records Geol. Surv. Ind. 
vol. Iv. pt. 2, pp. 97-104, 1923) aud a new genus and 
species of fossil fish (Annandale & Hora (1925), Rec. Geol. 
Surv. Ind. vol. Ivi. pt. 8, pp. 204-209, 1924) have already 
been described. The snake now to be described comes 
from a horizon just below that in which the fish was found, 
and slightly higher than the molluscan beds. The beds 
have been briefly referred to, aud the arguments for their 
Pliocene age given, in a paper by Prof. Gregory (April, 
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1923, ‘Geological Magazine/ vol. lx. p. 152), to which 
Mr. W. N. Edwards contributed an appendix on some 
tossil plants from the same locality. 

The great interest of the specimen lies in the fact that 
practically the whole length of the snake can be made out, 
either by the preserved bony material or its impression. 
Unfortunately, the bony remains are so crushed that it is 
impossible to obtain a complete vertebra ; and, where the 
vertebra* are missing, the matrix is too much weathered to 
permit of a cast being obtained which would be of any 
value. The superior surfaces of practically all the vertebrae 
are missing, which further complicates the study of the 
specimen. It has been possible, however, by careful 
development and casting of the vertebral features left, to 
obtain a more or less accurate idea of the general appeara> ce 
and proportions of the vertebra* for comparison with fossil 
and recent forms. Since Owen’s original investigation of 
the validity of the classification of fossil snakes by their 
vertebral characters (J850, ‘Fossil Reptilia of the London 
Clay,’ pt. 3, Ophidia, Paleeontographical Society), vertebrae 
have been largely used for diagnostic purposes, and the 
present specimen was deemed sufficiently interesting and 
important for very close comparative study with other 
specimens. This has largely been possible through the 
kindness of my colleague, Mr. H. W. Parker, who has 
given me access to all the skeletons of snakes preserved iu 
the Zoological Department of the British Museum. Such 
comparison establishes the fact that the vertebrae under 
consideration are closely similar to those of the fossil genus 
Paieryx, Owen (syu. Palteopyihon , Rochebrune), not only 
in their general characters, but also in the presence of a 
well-developed hypapophysis. In Paieryx , however, tins 
hypapopliysis is only well developed in the anterior pre- 
caudal vertebrae, whilst in the present form it remaius 
conspicuous until the mid-body region. 

It is impossible to fit the specimen into any genus of 
fossil or recent snakes; and I, therefore, propose to create 
a new genus for its reception. 

Family Boide. 

Genus Daunophis, gen. nov. 

Centra of vertebrae short and wide. Vertebrae closely 
resembling those of Paieryx , with no bony prolongation 
beyond the articular surface of the anterior zygapophysis. 
Anterior zygapophysis long and narrow, Articular ball and 
socket more transversely flattened than in Paieryx , being 
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intermediate between Paleryx and Python . Articular ball 
looking only slightly upwards. Hypapophysis directed 
downwards, and only very slightly posteriorly ; well de¬ 
veloped until mid-body region and then decreasing ; absent 
in posterior precaudals. 

Daunophis langi , sp. n. 

The type-species. Characters as in genus. 

Material . Bony remains and impression of practically 
complete snake. 

Holotype . Hunterian Museum, Reg. No. V 1230. 

Dimensions :— 

Total length of snake 1170 mm.; tail 130 mm. 


Mid-precaudal vertebra 

Length of centrum.,,. 7*5 

Breadth across anterior zygapophyses. 15*0 

Anterior zygapopliysia, length . 5*0 

„ „ breadth . 2*0 

Hypapophysis, length. 4*5 

Mid-nba, length . 00*0 

„ diameter at point of attachment . 3*0 


Description. The whole length of the snake can be made 
out, being just under four feet (122 cm.), and one’s first 
impression is of a stoutly built snake. The mid-ribs are 
almost 2^ inches long, so that in its middle region the 
snake was of quite considerable girth, not unlike that of a 
half-grown python of the Burmese region at the present 
day. As has already been mentioned, the skeleton is im¬ 
perfectly preserved. There is no trace of a pelvic girdle 
or vestigial limbs, but the specimen is badly crushed where 
these might be looked for. 

For convenience in reference certain points in the Plate 
have been lettered (see PI. XVI,). In the Plate it is quite 
easy to follow the course of the vertebral column, despite 
the gash at AB, and it is evident the snake was partly 
coiled. From the head the column runs to A, and no doubt 
continued to B. From this point its course is seen along 
B, C, D, E, F to G. At G it turns sharply, though 
naturally upwards, and passes under the thickest part of 
the column to 1, and thence to J, where it ends. Most 
of the turns on this course are quite natural with the 
exception of that at F, where the back-bonc is clearly broken. 
At the same time, it is quite evident that the skeleton has 
been twisted at several points. 

Skull . Nothing is left of the skull. The matrix here has 
been much altered by organic matter, and it is very difficult 
to say in what position the skull was lying. A cast of the 
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head-region shows very little that can be definitely identi¬ 
fied. The first two cervical vertebra seen in this cast seem 
to have been larger, but very similar to those figured by 
Zittel (‘ Grundziige der PaUiontologie/ Abt. 2,4th ed. p. 2C7, 
fig. 374) for Python bivittatus , a recent form from Sumatra. 
It should be pointed out that the head-region appears 
much more satisfactory in the Plate than in the actual 
specimen. 

Precaudal Vertebra. The number of precaudal vertebra 
is approximately 200. It is surprising that in this number 
of vertebra and vertebral impressions not one complete 
vertebra is preserved—indeed, at certain places it is difficult 
to say in what position the vertebra were lying. Never¬ 
theless, by consideration of the many portions preserved, 
a fairly accurate idea of the vertebral characters can be 
obtained. In the neck-region the vertebrae are gone, and 
only an impression of the apophysis remains. In the region 
from the head to the point A, with the exception of the 
most anterior, the vertebra appear to have been in their- 
normal position, and have left impressions of the ribs and 
the stout liypapophysis in the somewhat altered matrix. 
Prom B to D the vertebrae are also seen in dorsal view, the 
greater part of their upper surface being lost. A close 
examination of this point, however, reveals many features 
of the vertebral structure. In the vertebrae of the region 
around C, the length and breadth of the centra can be made 
out quite clearly. The ball is quite clear on the posterior 
end, while not only the ribs but the anterior and posterior 
zygapophyses are quite evident in their normal position. 
The average length of the centra here is 7'5 mm., which is 
comparatively short when compared with the width of the 
vertebra and the size of the anterior zygapophyses, which 
are well preserved. There can be no doubt as to the 
correctness of the measurements here, as one or two of 
the vertebra show the zygapophyses articulatiug naturally. 
Where the vertebrae have been badlv fractured, it is easy to 
remove the crushed parts and find the hypapophysis fast in 
the underlying matrix. This process is quite distinct from 
that of the modem Colubrid and Viperine snakes, and is 
strongly reminiscent of the type in Paleryx , although 
in Duunophi* the hypapophyses are well developed more 
posteriorly on the vertebral column than in that genus. 

The anterior zygapophyses are comparatively large, being 
5 mm. long and 2 mm. broad. The breadth of the vertebra 
measured across the tips of the zygapophyses is 15 mm. 
The breadth of the centrum is approximately 5 mm. on its 
under side. The depth of the hypapophyses, as far as can 
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be ascertained, is 4*6 ram. These figures agree in a striking 
manner with those of an anterior precaudal vertebra of 
Paltryx rhombifer from the Eocene of Caylux, Prance (see 
Cat. Foss. Kept. Brit. Mus. 1888, vol. i. p. 255, R428 6), 
which I have before me. The vertebra* agree very closely, 
and at one place on the present specimen, where a vertebra 
is completely missing, this Paleryx vertebra fits almost 
exactly. On the Daunophis specimen the vertebra is in a 
position posterior to that of the Paleryx vertebra. The 
vertebra of the specimen under consideration are slightly 
wider, shorter, and apparently not quite so high as those 
of Paleryx . The articular ball of the centrum is slightly 
flatter, and the anterior zygapophysis differs in being 
slightly more rounded at the external edge and less con¬ 
tracted on the inner (towards the centrum) end. 

In the region from C to D very little of the vertebrae can 
be seen, but it is clear that the hypapophyses are much less 
prominent and are disappearing. From D to E most of the 
.vertebrae are lost, and only impressions of the ribs arc to 
be seen. From E to F all that can be made out is that 
the vertebrae have been crushed, and are lying on their left 
side with only a part of the right zygosphene showing above 
the matrix. Several attempts were made here to excavate 
more of the vertebra?, but without success. Posterior to 
this practically all the vertebra? arc gone, leaving only some 
impressions in the matrix. It is important to note, how¬ 
ever, that there is absolutely no trace of a hvpapophysis ill 
this region. 

Caudal Vertebra . In the tail just between I and J the 
upper surfaces of two vertebrae can be seen with the trun¬ 
cated neural spine. The features visible in the posterior 
vertebra} only serve to confirm the general idea already 
obtained from the anterior. 

Hibs. Impressions and remains of ribs can be seen till 
along the vertebral column, except at the anterior and 
posterior ends. They are best developed in the mid-body 
region, where they attain the length of almost 2£ inches 
(6 3 mm.). Near tbe point of attachment to the vertebra 
the diameter of the rib is 3 mm. I have not been able to 
see the actual articular head. 

Integument. One of the most interesting features of the 
specimen is that some traces of the epidermis are left. 
These show in three places, and it is difficult to imagine 
that either of the pieces is complete—at any rate, it is 
quite impossible to identify them with the scales of any 
recent snakes. 

In the head-region (text-fig. 1 a) are two minute scales. 
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The anterior of these slightly overlaps the posterior, but 
their size is too small to be comparable with any recent 
speeies I have been able to examine. They are 1 mm. 
broad, and together 1*5 mm. in length (antero-posteriorly). 
A striking feature is the comparatively great thickness of 
the scales. 

In the posterior region—to the right of H in PI. XVI.— 
there are remains of three large shields, just like ventral 
shields, but larger and thicker. They do not show any 
structure which might provide a clue as to their origin or 
position in life (text-fig. 1 b ). 

There is a third trace of epidermis just at the tip of the 
tail (text-fig. lc). Here two scales can be seen, very 
similar to those in the head-region, but larger and thicker. 
The scales convey very little which might help in identifica¬ 
tion. Their contradictory size seems to preclude their 



Remains of epidermis. 

(a) In head-region ; (6) in mid-body region; (c) in tail-region. 


belonging to the snake, yet there is no reason to suppose that 
they belonged to any creature used as food by the snake. 
If the latter was the case, it is difficult to understand what 
type of creature it was. 

Conclusion . All the features which can be made out in 
the snake point to one conclusion—namely, that it belongs 
to a new genua. The general characters and proportions 
of the vertebrae are closely similar to those of the Boidfle, 
and warrant its reference to that family. In the modern 
Boidte, and most of the fossil genera, the hypapophyses are 
confined to the anterior precaudal vertebrae—at least, as 
prominent processes,—and it is difficult to understand the 
significance of their persistence some distance more poste¬ 
riorly in this Burmese form. Many recent snakes, such as 
some Colubridae and Viperidae, have hypapophyses all along 
the vertebral column (a feature which seems constant also 
in the sea-snakes), but the specimen uuder consideration 
has no trace of them in the later vertebrae. 

The specimen has an important bearing on the age of the 
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deposits in which it was found. It is, undoubtedly, closely 
similar to Paleryx , a genus which is restricted to the 
Lower Tertiary, and whose extreme upward range is the 
Lower Miocene. This makes it very unlikely that Dauno - 
phis is a late form. Most probably it lived in Pliocene 
times, and certainly not in the Pleistocene. Prof. Gregory, 
arguing from general considerations, is in favour of assign¬ 
ing these beds to the Pliocene (Gregory, loc. cit. supra ); 
the specimen under consideration appears to confirm this 
view. 

The specimen, at any rate, is of considerable interest ; 
and it is to be hoped that further Ophidian remains may 
be collected from these* oil-shales in Burma. 

In conclusion, I have to record my appreciation of the 
kindness of Prof. Gregory in allowing the specimen to be 
sent to me for examination. I have also to thank my 
colleague, Mr. H. W. Parker, for much kind help regarding 
recent snakes and for reading the manuscript of this paper; 
and, finally, I am indebted to Dr. Malcolm A. Smith, 
of Bangkok, for valuable aid with regard to the snakes of 
Burma and Siam. 

EXPLANATION OF PLATE XVI. 

Daunophii langi , gen. et sp. n. (typo-specimen). About g nat. size. 


L.—Eogypona, Kirkaldy : an interesting Case of Synonymy 
in the Jassoidea ( Homoptera ). By W. E. China. 

(Published by permission of the Trustees of the British Museum.) 

In 1900 Kirkaldy renamed two species of Gypona, Germar, 
the names of which were preoccupied within the genus. 
These were Gypona striata , Kirby, 1891 (nee Burmeister, 
1838), which was renamed G* kirhyi, Kiik., and Gypona 
prastna , Walker, 1858 (nec Burineister, 1838), which was 
renamed G. walkeri , Kiik. 

In 1901 (Entomol. xxxiv. p. 38) Kirkaldy erected a new 
genus Eogypona to hold two species which he in some way or 
other had wrongly identified us G . kirbyi 9 Kirk., and 6r. 
walkeri , Kirk. In his generic description he oarelessly 
omitted to mention the position of the ocelli—a character of 
the utmost importance in the scheme of classification then 
existing in the family. The hind tibial armature, however, 
at once indicated that the genus had nothing whatever to do 
with Gypona, Germar. 

Both Kirby’s and Kirkaldy’s types were loaned to 
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Melichar* for the preparation of his work on the Homo- 
pterous Fauna of Ceylon, published in 1903, and in this 
volume Melichar correctly referred G. striata , Kirby (= 6r. 
kirbyi , Kirk., 1900), to Siva , Spinola, 1852 (a# Krisna, Kirk., 
1900), and erected a new genus Acropona, Mel., to hold 
G. prasina, Walk. ( G . walkeri , Kirk., 1900). 

For some inexplicable reason Melichar not only overlooked 
Kirkaldy’s new names for these two species, but he overlooked 
the publication of Kirkaldy’s new genus Eogypona , and 
i ©guided it as a M8. name. However, having Kirkaldy’s 
type-specimens before him, he could not fail to recognize 
that Kirkaldy had been in error in his determinations. 

Adopting, as he supposed, Kirkaldy’a manuscript names of 
kirbyi, Kirk., and walkeri , Kirk., Melichar redescribed these 
specimens, enoneously referring them to the geuus Ledropsis, 
White (1844), which apparently he had not correctly dia¬ 
gnosed. At the sumo time he synonymized under Ledropsis , 
White, the supposedly manuscript name Eogypona, Kirk. 

In 1907 Kirkaldy ('Leaf Hoppers,’ Supplement, p. 25) 
complained of Melichar’s treatment (as unpublished) of his 
genus Eogypona, and, realizing that Melichar had wrongly 
diagnosed Ltdropsts, White, pointed out that Eogypona was 
synonymous with PetaUmphala , St&l, 1853 (= Camptelasnius , 
Spin., 1852?). He failed, however, to realize that his detei- 
minations of the Kirbian and Walkerian species had been 
wrong, and even stated that his description of Eogypona had 
been founded on a co-type of fir. striata , Kirby. This was 
impossible, since the actual specimen described by Kirkaldy 
and seen by Melichar and labelled “ Eogypona kirbyi , Kirk., 
type” in Kirkaldy’s handwriting, was collected at Punda- 
luoya in August 1898, Heven years after Kirby had described 
his species stnat #. 

Distant, in 1908 (Faun. Brit. Ind., Rhyn. iv.), having 
overlooked Kiikaldy’s 1907 rcmaiks, was led astray by 
Melichtu’s treatment of Eogypona , and absolutely failed to 
grasp the significance of what had occurred. This was 
probably due to the fact that he had not seen Kirkaldy’s 
specimens, which were not presented to the British Museum 
until 1912. Haying the types, before him, he correctly 
followed Melichar in referring Kirby’s and Walker’s species to 
Krisna and Acropona respectively, but he synonymized each 
of Kirkaldy’s two species of Eogypona under two distinct 
genera. On p. 170 he gave E . walkeri , Kirk., as a manu¬ 
script synonym of Petalocephala walkeri , Mel., whilst on 
p. 300 he gave it as a true synonym of Acropona prasina, 

* As stated in the preface to his work, p. iv. 
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Walk. On p. 169 he gave E. kirbyi , Kirk., as a manuscript 
synonym of Petalocephala nxgrilinm , Walk., with which he 
had incorrectly synonym ized Ledropsis lcirbyi , Mel., whilst on 
page 298 he gave it as a true synonym of Kriana striata , 
Kirby. 

If Kirksldy’s determinations had been correct then 
Eogypona, Kirk., would have become a synonym of Krisna , 
Kirk., since lie had fixed E . lcirbyi, Kirk., as the genotype. 
l)ut, as realized by Melichar (190$), the two species on which 
lie founded the genus are entirely different from Kirby’s and 
Walker's species. Eogypona , Kirk., therefore, becomes, as 
suggested by Kirkaldy hirnself (1907), a synonym of Fetafo- 
cephala , Si41, and its two species will be known as P. kirbyi, 
Mel., and P. walkeri , Mel. 

The synonymy of the four species concerned will thus be 
as follows:— 

Aoropona walkeri , Kirk. 

1858. Gypona prasina , Walker (nee Burrn., 1888), List Ilomopt,, 
Supplement, p. 258. 

1900. Gypona walkeri, Kirkaldy, Entomologist, xxxiii. p. 294 (nom. 
nov.). 

1903. Acropona prasina , Melichar, Ilomopt. Faun. Ceylon, p. 168. 

1908. Acropona prasina, Distant, Faun. Brit, lnd., Rhyn. iv. p. 800. 

Kriana kirbyi , Kirk. 

1891. Gypona striata , Kirby (nec Burin., 1888), Journ. Linn. Soc., 
Zool. xxiv. p. 171. 

1900. Gypona kirbyi , Kirkaldy, Entomologist, xxxiii. p.294 (nom. nov.). 

1903. Siva striata , Melichar, Homopt. Faun. Ceylon, p. 167. 

1908. Krisna striata , Distant, Faun. Brit, lnd., Khyn. iv. p. 298. 

Petalocephala walkeri, Mel. 

1901. ||Eogypona walkeri, Kirkaldy (nec G. walkeri , Kirk., 1900= 

Acropona), Entomologist, xxxiv. p. 89. 

1908. Ledropsis walkeri, Melichar, Homopt. Faun. Ceylon, p. 144. 

1907. || Camptelasmus walkeri , Kirkaldy naec G. walkeri, Kirk., 1900 m 

Acropona), Leaf Hoppers, Supplement, p. 25. 

1908. Petalocephala brachyoephala, Distant, Faun. Brit, lnd., Rhyn. iv. 

p. 170 (syn. nov.). 

1908. Petalocephala walkeri , Distant, lot. cit. 

1908. Acropona prasina (part.), Distant, op. cit. p. 800. 

Petalocephala kirbyi , Mel. 

1901. || Eogypona kirbyi , Kirkaldy (nec G. kirbyi, Kirk., 1900»JTmwa), 
Entomologist, xxxiv. p. 89. 

1908. Ledropsis kirbyi , Melichar, Homopt. Faun. Ceylon, p. 148. 

1907. || Camptelasmus kirbyi Kirkaldy (nec G. kirbyi , Kirk., 1900= 

Krisna), Leaf Hoppers, Supplement, p .26, 

1908* Pstalocephala nigrilima, Distant (part.), Faun. Brit. Ind., Rhyn. 
iv. p. 169. 

1908. Krisna striata (part.), Distant, op. cit p. 296. 
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BIBLIOGRAPHICAL NOTICE. 

A General Consideration of Snake-Poisoning, and Observations on 

Neotropical Pit - Vipers . By Afkanio do Amaral. 04 pp., 14 pis. 

Harvard University Proas; Oxford University Press, London; 

Humphrey Milford. Price 10s. (id. net. 

This book consists of two distinct sections. The first portion con¬ 
tains a concise summary of the more interesting facts concerning 
snake-venom, its occurrence, chemical composition, toxicity, physio¬ 
logical action, and antidotes. It contains little new, and, occupying 
as it does only twenty-one pages, is necessarily not exhaustive in 
its treatment of the subject; it is chiefly concerned with the 
American snakes, with which the author is most familiar. 

The second section consists of five short systematic papers dealing 
with somo of the South American vipers, and is illustrated by 
numerous plates. The first paper deals with the vexed question of 
the speoifle identity or otherwise of the fer-de-lance, jararaca, and 
jararaoussu. Dr. Amaral has examined a very largo series of 
specimens, and finds that there are three distinct species. There 
follow two short papers dealing with the variation of the colour- 
pattern in four species of Brasilian pit-vipers and one in which tho 
probable evolution of the dorsal markings of the jararacussu is 
discussed. The last paper is a study of the geographical variation 
of Bothrops neuwiedii (Waglor), with descriptions of seven new 
subspecies, which are characterized chiefly by differences of colour. 

Dr. Amaral has had at his disposal a much finor collection for 
comparative study than any other worker in the same field, und so 
must speak with authority. For tho student the utility of the 
book would have been considerably increased by the inclusion of 
keys in the systematic portions. 


PROCEEDINGS OF LEARNED SOCIETIES. 

GEOLOGICAL SOCIETY. 

May 20th, 1925.—Dr. J. W. Evans, C.B.E., F.lt.S., 
President, in the Chair. 

The following communication was read:— 

* The Liassic Rocks of the Radstock District (Somerset)*. By 
John William Tutcher and Aj-thur Elijah Trueman, IXSe., F.G.S. 

The Liassic rocks described are those found within a radius of 
about 4 miles from Radstock. These rocks are unusually in¬ 
teresting, because in some divisions they are very thin; the total 
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thickness of Lias does not exceed 200 feet, and is often much less. 


The succession may be summarized as follows:— Feet. 

Upper Lias : Sands, marl, and irobshot limestone, up to .. 9 

Middle Lias: Unknown, probably always absent. 

Lower Lias : Striatum and Capricomum Clays, up to .. 120 

Jameaoni Limestone, up to . 10 

Armatum Bed, with derived Eohiooeratos... 0 to 1$ 

Raricoetatnm Clay . Oto It 

Obtumm Nodules . i to 24 

Turneri Clay. Oto 5 

Bucklandi Bed ( Euagassicsra a, eto.) . 0 to 1 

Angulata and Planorbia Zones . 2 to 30 

White Lias, with Sun-Bed . 20 


The peculiarities of the Lias of this district arc known to he 
related to its position immediately north of the Mendip Axis, 
along which movement took place intermittently during the early 
Mesozoic Era. Notwithstanding the numerous non-sequences 
within the Radstock Lias, an unusual number of ammonite faunas 
are richly represented, often in remani 6 deposits. 

Studies of the succession in many exposures have made it possible 
to elucidate in some detail the nature of the movements that look 
place during the deposition of the Lower Lias. These conclusions 
may be summarized as follows:— 

(1) Deposition of White Lias during a time of fairly uniform 

subsidence; similar conditions during the deposition of 

the Flanorbis and Angulata Zones, but less uniform. 

(2) Period of folding along east-and-west axes, and denudation 

of the anticlinal areas. 

(3) Deposition renewed during the hemera of Sauzcani {Buck¬ 

landi Bed). Deposition continued intermittently during 

the formation of the Turneri Clay. 

(4) Uplift in the south, followed by denudation of much of the 

clay there. 

(5) Deposition of the Obtusum Nodule-Bed, a thin reman i6 

bed; deposition of the Bari cost atum Clay. 

(6) Renewed uplift in the south, and denudation of varying 

amounts of earlier deposits. 

(7) Deposition of the Armatum Bed in the south only, a 

remani6 bed. 

(8) Deposition of the t Jamesoni Limestone, fairly uniformly; 

further uniform deposition during the formation of the 

Striatum and Capricornum Clays, 

The paper includes faunal lists and some palaeontological notes 
on the ammonites. 


MISCELLANEOUS. 

The Fauna and Flora of Apple Baric: a Correction . 

I* Mr. S. Stuart Light’s paper on “ The Fauna and Flora of Apple 
Bark* (Ann. & Mag. Nat. Hist. ser. 9, vol. xvii. pp. 12tf~149) the 
following correction should be made;— 

On page 134, Operophtera hrumata , Linn, (the Winter Moth), 
should come uuder the GeometridflB, and not, as printed, under 
the NotodoutidcB. 
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LI .—On new Curculionidru from the Oriental Region (Col.). 
By Guy A. K. Marshall, D.Sc., F.tt.S. 


Subfamily PmoNOMEJUN.K. 

Ochyromera artocarpi y sp. n. 

<J $ . The integument testaceous, the elytra and the apical 
margin of the prothorax (narrowly) darker ; the whole body 
rather thinly clothed with fine setiform golden scales and 
set with stiff suberect setae, which are black on the dorsum 
and pale at the sides; the elytra with numerous irregular 
ill-defined small bare spots. 

Head with close shallow punctures and slightly constricted 
behind the eyes, which are vertical, broadly ovate (4:3), 
and moderately convex ; the forehead about as broad as the 
antennal club and with a row of stiff erect black set® on 
each side. Rostrum a little longer than the pronotum in 
(7 : 6), still longer in ? (8: 6), almost straight and parallel¬ 
sided ; with five narrow straight dorsal carinae on the post- 
antennal area and a row of punctures in each interstice, and 
a darker curved lateral carina above the scrobe ; the apical 
area shiny and very minutely punctate in ? , more strongly 
so in ; the scrobe extending to more than halfway 
between the antenna and the apex; on each side of the 
Ann . <k Mag . JV. Hist . Ser. 9. VoL xvii. 23 
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dorsum a row of stiff erect setae continuous with those on 
the forehead. Antenna inserted at the middle in $> and 
beyond it in £ ; the scape about as long as the funiele, in 
which joint 1 equals 2-1-3-I-4 and joint 2 equals 3+ 4, 3-6 
bead-likc and transverse, and 7 also transverse but longer 
and wider. Prothorax somewhat transverse (4:3), strongly 
rounded at the sides, widest at the middle, strongly con¬ 
stricted near the apex and there subtubulate, the basal margin 
shallowly bisinuate; the dorsum slightly convex longitudi¬ 
nally, highest at the middle, rather coarsely and closely 
punctate throughout, the punctures being partly hidden by 
the recumbent golden setae, which are transverse on the 
apical half and oblique on the basal; the suberect setae 
rather sparse, black on the anterior half of the disk and pale 
on the base and sides. Scutellum small, subtriangular, and 
thinly setose. Elytra oblong-ovate, much wider than the 
prothorax, almost parallel-sided from the roundly rectangular 
shoulders to far beyond the middle, and separately rounded 
at the apex ; the striae shallow and distinctly punctate, the 
punctures diminishing behind; the intervals.feebly couvex 
and impunctate, each bearing a row of erect setae, wdiich are 
more numerous on the alternate intervals, each seta arising 
from a small bare patch ; a small tuft of black setae on 
interval 3 and another on the posterior callus, which is well 
developed, a very shallow indefinite impression on each 
elytron from the scutellum obliquely to stria 4 at about 
one-fourth from the base. Legs testaceous, thinly clothed 
with fine recumbent seta? and coarser subrecumbent ones: 
the front femora with the usual very large tooth, its anterior 
edge being twice the length of the space between the base 
of the tooth and the apex of the femur ; the front tibiae 
broadly dilated at the apex and with a sharp point at the 
inner angle. 

Length 2-7-3-0 mm., breadth 1-2-1 *3 mm. 

South India: Mysore, i. 1918 ( T . V. lianakrishna ); 
Shiradi, S. Kanara, i. 1918 (T. V. /?.). 

This species has been bred from larvae found in jak fruit 
(Artocarpus integrifolia ). 

Described from seven specimens. 

Ochyromera subcruciata, sp. n. 

cj ? . Integument black or piceous, fairly densely clothed 
with light browu setiform scaling (through which the 
integument shines in high lights), the elytra having a very 
indefinite broad grey stripe curving from the shoulder to the 
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suture and then out again to the posterior callus, the two 
stripes forming a common X-like marking ; the lower surface 
with uniform pale fawn setiform scaling. 

Head closely and shallowly punctate and not constricted 
behind the eyes, which are longitudinal, broadly ovate (4 :3), 
and less convex than usual; the forehead broader than the 
antennal club, thinly clothed with recumbent setae and with 
a rounded median fovea. Rostrum shorter than the head and 
pronotum (12: 16) in and longer (17 :16) in ? , cylin¬ 
drical from the base to the auteunse and then gradually dilated 
to the apex, very strongly curved in ? and much less so in cf, 
with seven low carime on the basal section, the interstices 
having a row of shallow confluent punctures, but a duplicated 
row on each side of the median carina; the apical section 


strongly punctate in both sexes, but the punctures more 
confluent in cf ; the scrobes continued very shallowly beyond 
the antennse, separated beneath at the base only by a carina ; 
the dorsum with transverse recumbent pale brown setae, 
which are more numerous in cf. Antennae inserted at a 
little beyond the middle in ? and at one-fourth from the 
apex in cf * piceous ; the scape much longer than the funicle 
(8:5) ; joi^t 1 of the funicle equal to 2 + 3,2 equal to 3 + 4, 
3 a little longer than broad, 4-7 bead-like and transverse, 
7 being a little longer and broader than the others. 
Prothorax transverse (3:2), only slightly widening from 
the base to the middle, then narrowed in a curve to the 
subtubulate apex, the basal margiu being shallowly bisinuate ; 
the dorsum almost flat longitudinally, coarsely and closely 
punctate throughout, with a trace of a low obtuse median 
costa in the middle; the setiform scales all transverse, 
forming an indefinite denser stripe on each side of the 
median line ; the true setae pale orange and all recumbent. 
Scutellum subcordate and sparsely setose. Elytra oblong- 
ovate, broadly rounded at the shoulders, parallel-sided from 
there to far beyond the middle, and broadly rounded behind ; 
the strise scarcely impressed except at the apex and on the 
indexed margins, the punctures large and separated by about 
their own diameter, each containing a recumbent seta ; the 
intervals broad and flat, each with a row of recumbent pale 
orange set®, which towards the base and apex arise from 
pmall depressed shining granules, intervals 3 and 9 costate 
at the apex, the posterior callus strongly developed, and a 
shallow quadrate common depression behind the scutellum. 
Legs black or piceous, unevenly clothed with recumbent 
pale setae; the front femora with the anterior edge of the 
tooth only slightly longer than the space between the base 

23* 
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of the tooth and the apex of the femur ; the front tibiae only 
slightly dilated towards the apex, without any internal apical 
process. 

Length 4*5-6*6 mm., breadth 1*8-3 mm. 

South India: Nilgiri Hills ( H . L. Andrewes , A. K. W. 
Downing —type); Yercaud, Shevaroy Hills, 5000 it., viii. 1917 
(Y. Ramachandra Rao). 

Described from fifteen specimens. 

Ochyromera binubilosa, sp. n. 

$ . Integument dark red-brown, the pronotum (except 
the apical margins) and the head blackish ; the pronotum 
withshort sparse recumbent fulvous setae on the dorsum, 
which become more numerous at the sides; the elytra not 
very densely clothed with small narrow coppery scales, 
which vary much in length, and each with an indefinite 
suboblong transverse patch of grey scaling behind the middle 
between striae 3 and 8. 

Head rugosely punctate above and rather strongly striolate 
at the side, with sparse recumbent pale set® ; the forehead 
similarly sculptured and clothed, with no definite median 
fovea, and a little broader than the antennal cltb ; the eye* 
very broadly ovate, only slightly convex, the curvature 
continuous with that of the head. Rostrum twice as long 
as the pronotum, cylindrical to near the apex and then 
distinctly dilated, coarsely punctate in the basal section, 
some of the punctures confluent, and with a mere trace of a 
median oarina ; the apical section with fine sparse punctures, 
and a short median stria between the antennae; the scrobes 
widely separated at the base. Antenna elongate, red-brown ; 
the funicle as long as the scape, with all the joints longer 
than broad, joint 1 nearly as long as 2 + 3 + 4 ; the club 
elongate and rather loose, with joint 1 slightly longer than 
broad. Prothorax transverse (5 :4), almost parallel-sided 
from the base to the middle, thence narrowing rapidly to 
the apex without any constriction, the base very feebly 
bisinuate, the dorsum almost flat longitudinally, with large 
coarse subreticulate punctures, with the interspaces finely 
and shallowly punctate and a trace of a median carina in the 
basal half; the setae short,recumbent, oblique and sparse on 
the disk, denser and transverse on the sides. Scutellum 
elevated, subpentagoual, with fine rugulose punctures and 
sparsely setose. Elytra ovate, subtruncate at the base, 
widest at the shoulders, then very gradually narrowing 
posteriorly and broadly rounded at the apex, laterally con¬ 
stricted before the apex, the posterior calli being obtusely 
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prominent, and with a shallow transverse impression on each 
side of the suture at one-fourth from the base ; the striae 
straight and shallow, the punctures large and separated in 
the basal half, becoming much reduced behind and each 
containing a minute horizontal seta ; the intervals much 
broader than the striae, irregularly set with small shiny 
granules, the scaling thin, so that the finely aciculate in¬ 
tegument is readily visible. Legs elongate, piceous, rather 
thinly clothed with recumbent setae, which are pale brown 
above and grey beneath ; the front tibiae broadly dilated 
towards the apex and with the inner apical angle rounded off. 

Length 6*6 mm., breadth 3 mm. 

Borneo: Mt. Matang, Sarawak, xii. 1910, 1? (G. E. 
Bryant ). 

Ochyromera hryanti , sp. n. 

$ ? . Integument varying from fulvous to piceous brown; 
the pronotum with not very dense transverse golden-yellow 
hair-scales and three indefinite dark stripes in which the 
scales are more sparse, the elytra witli similar golden-yellow 
liair-scales, interrupted here and there by elongate dark 
patches clothed with fine biown pubescence and forming a 
regular pattern ; dark patches distributed thus : on interval 3 
a shorter patch before the middle and a longer one behind 
it, iuterval 5 with one at the base (as long as the antemedian 
one on 3) and another of the same length at about the middle, 
interval 4 with a small patch linking the apex of the median 
patch on 5 with the base of the postmedian one on 3, and a 
patch on the conjoint apices of 3-5 ; the lower surface rather 
closely covered with pale golden recumbent setae or hair- 
scales. 

Head with fine shallow punctures dorsally, striolate 
laterally, and thinly clothed with recumbent golden setse; 
the eyes very broadly ovate and a little more convex pos¬ 
teriorly than the head; the forehead about as wide as the 
antennal club, with a shallow median fovea, invaded anteriorly 
by the rostral carinte, and with a few stout suberect sets. 
Rostrum half as long again as the pronotum in £, more than 
twice as long in ? (but varying appreciably in length), 
nearly straight, and not or but very little widened at the 
apex ; in $, with seven Carinas (including the upper margin 
of the scrobe) in the basal portion, the intervening furrows 
fiuely but rugosely punctate and bearing transverse suberect 
fulvous setae, the apical area with rather large but less 
confluent punctures, the scrobes continued more than half¬ 
way beyond the antennae ; in ? , with the cariuie less distinct 
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and all the punctures much finer. Antenna inserted at about 
the middle (?) or a little beyond it (<J ) ; the funicle a little 
shorter than the scape, which does not reach the eye, joint 1 
as long as 2-f 3, 3 longer than broad, 4-7 as long as broad. 
Prothorax transverse, parallel-sided from the base to the 
middle, then rapidly narrowing to the apex without any 
constriction, the base moderately bisinuate ; the dorsum 
slightly convex longitudinally, with strong separated punc¬ 
tures, the interspaces shiny and with minute shallow 
punctures; the pleurre more closely and coarsely punctate, 
the interspaces opaque and finely aciculate; the hair-scales 
transverse, the seta? rather stout, subtruncate, and slightly 
raised. Scutellum ovate, sparsely setose. Elytra rather 
broadly ovate, almost parallel-sided from the widely rounded 
shoulders to the middle, thence narrowed and rather broadly 
rounded behind, only slightly constricted laterally near the 
apex, with the posterior calli feeble and with a broad shallow 
impression starting at the suture at one-fourth from the 
base and running obliquely backwards to stria 3 ; the strise 
shallow, with deep separated punctures which become much 
smaller behind the middle, striae 2 and 3 strongly sinuated 
on the declivity ; the intervals broad and almost flat, some¬ 
times slightly rugulose transversely towards the base, each 
with a row of stout curved suberect yellow setae. Legs rather 
thinly clothed with yellow seta;; the front tibiae strongly 
dilated near the apex, and with the inner apical angle 
rounded off. 

Length 4*2-6 mm., breadth 2*1-5 mm. 

Borneo : Quop, W. Sarawak, ii.-iii. 1914 (G. E. Bryant — 
type), Malay Peninsula : Singapore ( W • J. Saunders ) ; 
Penang, x. 1913 (G . E . Bryant ). 

Described from eight specimens. 

Ochyromera subvittata, sp. n. 

Integument testaceous-brown, with the pronotnm, 
sternum, and interval 1 on the elytra rather darker ; the 
pronotum with rather dense transverse golden-yellow hair- 
scales, with a broad ill-defined denuded median stripe ; the 
elytra rather thinly clothed with golden-yellow hair-scales, 
these being more dense on intervals 3, 5, 7, 9. 

Head transversely aciculate and almost bare on the vertex, 
with fine close shallow punctures and golden pubescence in 
front, shallowly constricted behind the eyes, which are 
moderately convex ; the forehead as broad as the antennal 
dub, with rather dense golden pubescence and a rounded 
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median fovea. Rostrum a little longer than the pronotum 
(9:8), scarcely dilated at the apex, gently curved, and with 
seven narrow carinse in the basal portion, the intervening 
punctures shallow and confluent; the scrobes not continued 
beyond the antennae and broadly separated at the base. 
Antenna inserted beyond the middle (<?), testaceous, the 
funicle as long as the scape, joint 1 equal to 2+ 3,3-5 bead¬ 
like and as long as broad, 6 a little longer and broader, 
7 still broader and slightly transverse. Prothorax transverse 
(3:2), very slightly rounded at the sides, being almost 
parallel-sided from the base to beyond the middle, shallowly 
constricted and subtubulate at the apex, the base scarcely 
Insinuate, the dorsum almost flat longitudinally, closely and 
coarsely punctate throughout, but the punctures hidden 
laterally by the hair-scales. Scvtellum small, cordate, almost 
bare. Elytra oblong-ovate, subtruncate at the base, with 
the shoulders obliquely rounded, subparallel-sided from there 
to the middle, rather broadly rounded behind, shallowly 
constricted laterally near the apex, with the posterior calli 
rather feeble and with a small flattened area behind the 
scutellum ; the stria: shallow, with rather close distinct 
punctures, which very gradually diminish behind, striae 2 and 3 
straight on the declivity ; the intervals broad, almost flat, 
smooth and shiny, with numerous small obliquely-raised 
seta) that are with difficulty distinguishable from the hair- 
scales. Leys testaceous, thinly clothed with pale setae; the 
front tibiae dilated towards the apex, and with the inner 
apical angle rounded off. 

Length 4*2 mm., breadth 2*1 mm. 

Borneo: Sarawak, 1923, l£ (Dr. E. Mjiiberg). 

Ochyromera posticalis , sp. n. 

? . Integument dark brown, not very shiny ; the pro¬ 
notum clothed with transverse dark brown hair-scales und 
with two dorsal stripes of pale yellowish hair-scales; the 
elytra thinly covered with small dark brown hair-scalcs and 
with the following yellow or yellowish-grey markings: a 
humeral patch, a very short stripe at the base of interval 2, 
another twice as long on 4, a few pale hair-scales at the base 
of 8, a spot before the middle on 2, and a broad irregular 
dentate macular band across the top of the declivity, the 
marking on interval 3 being extended backwards almost to 
the apex. 

Head closely and finely punctate, with sparse setse which 
are brown dorsally and yellowish laterally, and shallowly 
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constricted behind the eyes, which are moderately convex 
and broadly oval; the forehead distinctly broader than the 
antennal club, with a low median carina ending behind 
in a round fovea, and with a row of suberect yellow setae 
on each side. Rostrum comparatively short and stout, 
shorter than the pronotum in ? (7:8) and more so in <J 
(6:8), distinctly curved, not dilated at the apex, with fine 
close subconfluent punctures and five dorsal carinae; that 
of ? slightly thinner and with the punctures somewhat 
finer; the scrobes exceptionally oblique, not continued 
beyond the antennae, and narrowly separated at the base. 
Antenna testaceous-brown ; the fuuicle a little shorter than 
the scape, joint 1 slightly longer than 2 4-3, joints 8-7 
transverse and progressively widening. Prothorax trans¬ 
verse (11:8), gently rounded at the sides, narrowed and 
feebly constricted near the apex, and scarcely bisinuate at 
the base ; the dorsum fiat longitudinally, rather rugoscly 
punctured, and with the interspaces finely punctulate ; the 
seta* transverse, rather stout, obliquely raised, and of the 
same colour as the adjoining hair-scales. Scutellum small, 
narrowly cordate, and thinly setose. Elytra oblong-ovate, 
subtruncate at the base, parallel-sided from the obliquely- 
rounded shoulders to beyond the middle, broadly subtruncate 
at the apex (seen directly from above), distinctly constricted 
laterally before the apex, with the posterior calli prominent, 
and with a slight flattening behind the scutellum ; the strim 
shallow, with strong punctures which gradually diminish 
behind, striae 2 and 3 being somewhat curved on the 
declivity; the intervals broad, flat, and very finely rugulose, 
each with a row of stout curved subrecumbent bristles, which 
are usually dark on the dark areas and vice versa , but yellow 
setae occur variably here and there on the dark parts, 
especially on intervals 1 and 5 ; the posterior calli with a 
small tuft of short setae; the dark hair-scales very small 
and sufficiently sparse to allow the integument to be seen 
readily, the yellow ones much denser. Legs red-brown ; 
with rather sparse recumbent pale setae; the front tibiae 
dilated towards the apex, but not very strongly, the inner 
apical angle being rounded off. 

Length 3*6-3 # 9 mm., breadth 1*7-1 # 8 mm. 

Burma: Momeit ( Doherty ). Assam: Patkai Hills 

{Doherty). 

Described from four specimens. 

Pascoe (Journ. Linn. Soc., Zool. xii. 1874, p. 31) assigned 
two species to his genus Ochyromera , 0. rqfescens and 
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0. dissimilis, of which the former is now cited as the geno¬ 
type. Concerning 0. dissimilis he says : “The upper surface 
of this species has a somewhat varnished appearance, due to 
very minute silvery hair-like scales.’* This appearance is, 
however, really due to the fact that the specimen in the 
process of mounting had been smeared with a thin coating 
of gum tragacanth. 

Omphasus penicillatus , Heller (Zool. Meded. Leiden, viii. 
1925, p. 229), has seven joints in the funicle and not six, 
and it must therefore be transferred to Ochyromera . 

These three species and the six described above can be 
distinguished by the following characters :— 

Key to the Genus Ochyromera. 

1 (4). Front tibia? nut dilated toward* the 

apex. 

2 (8). Elytra oblong-ovate, obtusely acuminate 

behind, widest at or before the middle, 
set with sparse recumbent setae, and 
without any median elevation, stria 1 
being quite straight; funicle of the 
antennro much shorter than the 
scape, joint 7 not lonuer or blonder 
than 0. the club with both the basal 
joints longer than broad; Jront tibia? 
without any process at the inner apical 
angle. (Borneo.) . dmimilis, Pasc. 

8 (2). Elytra subquadrate, very broadly rounded 

behind, widest behind the middle, set 
with erect set© and with several dense 
fascicles, and with a common obtuse 
median elevation, stria 1 being 
sinuated; funicle of the antennae 
nearly as long as the scape, joint 7 
longer and broader than o, the club 
with both the basal joints much 
broader than long; front tibioo with a 
stout sharp process at the inner apical 
angle. (Sumatra, Singapore.). pcnicillata, Ileller. 

4 (1). Front tibiae diluted towards the apex. 

5 (8). Front tibitt angulato internally at the 

apex, 

6 (7). Iiostrum distinctly curved; funicle 

shorter than the scape, joint 7 not 
broader than 6; prothorax not con¬ 
stricted at the base; elytra widest 
behind the middle, evenly clothed 
with setiform scaling and with sub- 
recumbent pale set® on the disk; 
internal apical angle of the front tibi® 
obtuse, not produced. (Singapore.).. ru/escens, Pasc. 

7 (6), Rostrum almost straight; funicle as 
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long os the scape, joint 7 broader 
than 6; prothorax constricted at the 
base; elytra widest at the middle, set 
with stiff erect black setae on the disk, 
the setiform scaling uneven, leaving 
small bare spots; internal apical angle 
of front tibiae produced into a stout 
sharp point, (ft. India.) . 

8 (6). Front times rounded off internally at 

the apex. 

9 (16). Mesosternal process strongly narrowed 

from base to apex. 

10 (16). Scrobes almost longitudinal, widely 

separated at the base; posterior calli 
on the elytra without any tuft of setie. 

11 (12). Elytra red-brown, with a faint oblong 

transverse grey patch behind the middle 
betweeu stria) 3 and 8, the inton hIs 
with irregular small shiny granules, 
the posterior calli prominent; antenniw 
with all the joints of the funicle and 
the first of the club longer than broad. 
(Bornoo.)... 

12 (11). Elytra without grey patches or granules, 

and the calli feeble; the median joints 
of the funicle not longer than broad 
and the first joint of the club trans¬ 
verse. 

13 (14). Elytra clothed with golden-yellow hair- 

scales, with elongate patches of minute 
sparse blackish pubescence (especially 
on intervals 3, 6, 7); each interval 
with a row of stout curved suberect 
setae; striae 2 and 3 markedly sinuate 
on the declivity; prothorax not con¬ 
stricted near the apex. (Borneo, 
Malay Peninsula.). 

14 (13). Elytra with complete stripes of rather 

dense golden-yellow hair-scales on 
intervals 3,6,7, the hair-scales sparse 
on the rest of the dorsum; the inter¬ 
vals with numerous small obliquely- 
raised setae that are with difficulty 
distinguishable from the hair-scales 
strife 2 and 3 quite straight on the 
declivity; prothorax shallowly con¬ 
stricted near the apex. (Borneo.) .. 

16 (10). Scrobes strougly oblique, approximated 
at the base; posterior calli on elytra 
with a small tuft of short seta*; elytra 
dark brown, with yellowish markings 
at the bass ana near the apex. 
(Burma.)... 

16 (9). Mesosternal process perpendicular, di¬ 
lated and broadly truncate at the 
apex ; elytra with light brown hair- 
scales ana a common broad x-shaped 
grey marking. (S. India.) . 


artocatpi, sp. n. 


binubilosa , fj>. n. 


bryanti , sp. n. 


subviftata, sp. n. 


poMticatis, sp. n. 


iubcruciata, sp. n. 








new Oriental Curculionidce. 


363 


Subfamily Cionwac* 

Cionus meleagris , sp. n. 

<J $ . Iutcgument piceous, with grey sealing variegated 
with spots formed of white and blackish scales, but entirely 
lacking the usual two circular sutural spots; the pronotum 
with mingled whitish and brown scales, and often with a 
transverse curved row of three ill-defined whitish spots; the 
elytra with the even-numbered intervals rather thinly clothed 
with grey scaling (composed of intermingled dirty white 
and brown scales), and the remaining intervals each with 
a row of alternating patches of dense white and blackish 
scales; the lower surface covered with elongate white scales, 
which are denser on the meso- and metasternum and form a 
dense lateral patch on each side of the third and fourth 
visible ventritea. 

Head rather thinly clothed with brown and dirty white 
elongate scales ; the forehead strongly narrowed from front 
to back (at its narrowest not wider than the funiclc) and 
with recumbent scales. Rostrum about as long as the 
pronotum, gently curved, gradually widening from base to 
apex, much deeper than wide at the base, strongly and 
similarly punctate throughout in both sexes and rather 
indistinctly 5-carinate ; from the base to the antenna; 
clothed with transversely-placed elongate pale scales, the 
apical area bearing obliquely-raised white setae, which are 
finer in S than in £ . Antennae testaceous, the club darker; 
the funicle a little longer than the club and with its two 
basal joints equal. Prothorax strongly narrowed from base 
to apex, with the sides almost straight, not constricted near 
the apex; the scaling recumbent and not dense enough to 
conceal the integument, the scales somewhat larger than 
those on the elytra and lying longitudinally with their apices 
directed forwards, except those in the middle of the extreme 
base which have their apices directed outwardly. Scutellmn 
oblong-ovate, broadly rounded at the apex, and densely 
squamose. Elytra nearly as broad as long (5 : 6), with 
regular shallow striae containing large deep punctures; 
striae 1 and 2 quite straight and containing only a single 
row of punctures, the remaining dorsal striae with the 
punctures more or less irregulaily duplicated; the intervals 
much broader than the striae, gently convex, and all of equal 
height, but interval 3 with a slight callus at the base ; the 
pale and dark patches on the alternate intervals sharply 
defined and for the most part of approximately equal size, 
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but the dark scales much smaller and more convex than the 
white ones ; the punctures in the striae each with a white 
scale similar to those on the intervals. Legs piceous, with 
the tarsi paler; the femora with a stout tooth ; the tarsal 
claws unequal in both sexes. Venter of male only with a 
large shallow median depression on the two basal ventrites, 
which is clothed with line subrecumbent hairs instead of 
scales, its posterior margin terminating in a dense friuge 
of erect hairs ; venter of ? with elongate scales in the 
middle. 

Length 4*8 mm., breadth 3 mra. 

Madras : Nilgiri Hills ( A . K . Weld Downing ). 

Described from five specimens. 

Cionus transquamosus , sp. n. 

c? ? . Integument black, the general scaling varying from 
grey to fawn-colour ; the pronotum indefinitely variegated, 
there being usually three ill-defined paler longitudinal marks 
on the disk ; the elytra with the suture and alternate intervals 
each having a row of ill-defined patches or spots of blackish 
or dark brown scales, the intervening patches being usually 
paler than the unicolorous intervals and varying from 
whitish to pale bull 1 ; the non-tessellated intervals with 
isolated dark scales scattered here and there ; no circular 
sutural black patches; the sternum with fairly dense pale 
scaling, there being two dark patches on the metepisterna 
due to the presence of sparse narrower brown scales ; the 
scales on the abdomen less dense and becoming narrowly 
setiform in the middle in both sexes. 

Head with variegated grey and buff scaling ; the forehead 
narrowed behind, but there broader than the funicle, and 
with a patch of erect scales near its posterior edge. Rostrum 
a little longer than the pronotum in both sexes, parallel- 
sided from the base to the antennae, wider in the apical part, 
gently curved, somewhat compressed dorso-ventrally towards 
the apex, and not higher than wide at the base ; with very 
coarse, longitudinally confluent punctation throughout in 
both sexes (except for a small impunctate shiny patch at 
the apex), thus appearing more or less carinulate, but with¬ 
out the usual definite carinae; a few scales at the extreme 
base only, elsewhere with small dark transverse setae. 
Antenna black; the funicle as long as the club and with its 
two basal joints equal. Prothorax parallel-sided from the 
base nearly to the middle, then strongly and rather abruptly 
narrowing towards the apex, near which it is shallowly 
constricted and becomes subtubulate ; the base bisinuate. 
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the median lobe not emarginate; the scales not dense 
enough to conceal the integument entirely, closely recum¬ 
bent, and for the most part lying transversely with the apices 
inwards, except iu the middle of the disk and on the apical 
portion, where the apices are directed forwards. Scutellum 
oblong-ovate and densely squamose. Elytra longer than 
broad (4:3), with straight shallow striae, each containing a 
single row of rather small regular punctures; the intervals 
much broader than the stritc, slightly convex, and all finely 
and similarly punctate when abraded ; interval 2 with a low 
callus at the base ; the scales almost as dense on the even 
as on the uneven intervals, those on the latter more over¬ 
lapping but never elevated; the punctures in the stria; 
hearing scales that arc exactly similar to those on the 
intervals. Legs black, with the claws and sometimes the 
last tarNal joint reddish; the femora with a stout tooth and 
clothed with long narrow scales, with an indefinite band of 
broader denser scales on the anterior face; the tarsal claws 
equal in both sexes. Sternum with fairly dense scaling 
varying from grey to fawn, and with two dark thinly-scaled 
patches on the metepisterna. Venter with the scales in the 
middle much narrower than those at the sides and hair-like, 
longer in than in ? on the two basal veutrites and 
obliquely raised towards the hind margin of the second 
ven trite. 

Length &9-4>'b mm., breadth 2*4-2*7 mm. 

United Provinces : Guchhupani, Dehra Dun, viii. 1925 
(S. Bahadur —type); West Almora, Kumaon, vii. 1918 
(H. G. Champion ). Sikkim : Mungphu (. Lethierry ). Assam : 
Manipur [Doherty). 

Described from nine specimens. 

Cionus championi , sp. n. 

? . Integument shiny black, thinly clothed with setae 
and with isolated patches of scales ; the prothorax with 
rather sparse fawn-coloured setie, irregularly variegated 
with white and black ones, and usually with an indefinite 
black area on each side of the disk on the basal half, which 
appears to be bare owing to the setae being ull black ; the 
elytra rather thinly covered with similarly coloured setae, 
and with a common patch of broad erect black scales on the 
suture at about one-third from the base, the patch being 
about as long as broad, extending laterally only to stria 1 
and having its posterior edge emarginate; immediately 
behind this patch is an elongate one formed of obliquely 
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raised narrow creamy-white scales; behind this the suture 
bears somewhat irregular alternating clusters of fawn setae 
and suberect narrow black scales till near the apex, before 
which is a subquadrate patch of suberect narrow creamy- 
white scales; the even intervals bearing mostly fawn setae, 
the uneven ones with mostly white setie interspersed with 
small patches of erect black scales; the lower surface 
with very sparse pale setae, the posterior margin of the 
metasternum with a dense fringe of fawn setae. 

Head strongly and closely punctate, and with sparse 
variegated recumbent setae ; the forehead narrowed behind, 
but at its narrowest wider than the club of the scape; a 
fringe of erect setae along the inuer edge of the eyes. 
Rostrum much longer than the pronotum (3:2) in ? , 
slightly shorter in $, parallel-sided throughout, somewhat 
flattened dorso-ventrally at the apex in ? but not in , not 
deeper than its width at the base, with very eoarse and 
longitudinally confluent punctures throughout in both sexes 
except at the extreme apex, which is shiny and impunctate; 
the dorsum slightly tectiform in the basal half, and sparsely 
set with variegated setae. Antenna testaceous, with the 
club fuscous ; the funicle about as long as the club and 
with joint 1 as long as 2-1-3. Prothorax strongly narrowed 
from base to apex, almost straight at the sides, not con¬ 
stricted in front, very feebly sinuate on each side of the 
base aud not emarginate in the middle, and the anterior 
margin of the prosternum more shallowly sinuate than 
usual; the disk appearing slightly pulvinate in the middle 
owing to a very feeble curved depression in the basal half; 
the setae on the disk with their apices directed forwards, 
except for a narrow line of transverse setae op each side at 
about the middle; the apical setae projecting well beyond 
the front margin. Scutetlum oblong-ovate, with the basal 
margin shallowly sinuate, clothed with setiform scales, which 
are sparser and dark on the basal half, and denser and pale 
behind. Elytra longer than broad (4:3), with deep, coarsely 
punctate striae and uneven intervals, the striae each with a 
single row of punctures, which become much reduced on the 
declivity; striae 1, 2, and 4 very strongly curved outwards 
before the middle on a line with the black sutural patch, 
8 being only slightly curved ; striae 5 and 6 merged into an 
irregular mass of punctures behind the middle; the intervals 
not broader than the striae, convex, the uneven ones slightly 
higher than the others, all of them with very shallow fine 
punctation; interval 3 with a low elongate callus at the 
base, another on 5 behind the base, and a small prominence 
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at the apex of 5; the setae all more or less raised and 
sometimes erect. Legs piceous, with the tibiae red-brown 
and the tarsi paler, thinly clothed with subrecumbent varie¬ 
gated setae, and with an indefinite dark band on the femora; 
the tarsal claws equal in both sexes. Venter with the setae 
slightly broader at the sides than in the middle; the two 
basal ventrites flattened in the middle in <J > but the set® 
hardly differing from those of ? . 

Length 3-3*6 mm., breadth 1 *8-2*1 mm. 

United Pkovinces : Western Almora, Kumaon (//. G. 
Champion ). 

Described from five specimens. 

The following key will serve to distinguish the foregoing 
species of Cionus from those already known from India. 
C. indicus , Desbr., is known to me ouly by the inadequate 
description; it may possibly prove to be only an abraded 
specimen of C. albosparsus :— 

Keg to the Indian Species of Cionus. 

1 (ft). Elytra with a common bl«ck sutural 

patch at about one-third from the 
base. 

2 (5). Basal margin of pro thorax bi sinuate, 

with the median lobe itself emargi- 
nate; elytra with the scaling uni¬ 
formly disposed, the intervals all of 
equal height. 

3 (4). Elytra with grey scaling, the black 

sutural patch without a ring of pale 
scales, no white sutural patch at the 
top of the declivity. indicus, Desbr., 1800. 

4 (3). Elytra with brown scaling and scattered 

isolated white scales, the black su¬ 
tural patch surrounded by a ring of 
pale scales, and a small quadrate patch 
of white scales at the top of the de¬ 
clivity; the black sutural patch extend¬ 
ing to stria 2, stria 1 not sinuate; the [1808. 

antennal dub longer than tho funicle . albosparsus , 1st., 

6 (2). Basal margin of prothorax simply 
rounded; elytra with patches of erect 
scaling on the alternate intervals, 
which are, or appear to be, higher than 
the others; the anterior sutural patch 
extending only to stria 1, which is 
strongly sinuate. 

0 (7). Tarsal claws of <5 unequal; rostrum of 
2 with the apical portion longer than 
in S » bare, shiny, and very finely and 
Sparsely punctate; the two basal 
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joints of the funicle equal; elytra 
With the atrise line and shallow, much 
narrower than the intervals, which 
are almost flat and finely punctate, 
but intervals 4 and 6 also bearing 
irregular punctures as large as those 
in the atrite; elytra with a second 
sutural black patch near the apex, 

the anterior one without any con- [1876. 

tiguous white patch bohind it. hortulanus , Geof., 

7 (6). Tarsal claws of equal; rostrum of $ 

very similar to that of Joint 1 of 
the funicle longer than 2 ; elytra with 
the striae broad and deep, as broad 
as the intervals, which are convex and 
all bear lino confluent punctures; the 
preapical sutural patch white or 
creamy and not black, the anterior 
black patch with a quadrate or elon¬ 
gate white or creamy patch adjoining 
it behind... championi, sp. n. 

8 (1). Elytra without any large common 

sutural black patch. 

9 (10). Scales on the disk of the pronotum lying 

transversely with their apices inwards, 
except along the middle line whore 
they are longitudinal; tarsal claws 

equal in both sexes. trantquamotus, sp. n. 

10 (9). Scales on the disk of the pronotum 

lying longitudinally; tarsal claws 
unequal, at least in c?. 

11 (12). Intervals on elytra broader than the 

strise; stria) 1 and 2 with a single 
regular row of punctures; scutellum 
densely clothed with broad scales 
that hide the integument; J with 
the tarsal claws unequal, and with the 
scaling in the middle of the venter 
similar to4hat at the sides . meleagvi #, sp. n. 

12 (11). Intervals on the elytrft not broader than 

the strise; strise 1 and 2 with many 
punctures irregularly duplicated; 
scutellum with narrow scales that 
do not conceal the integument; $ 
with the tarsal claws equal, and with 
the middle of venter clothed with 
setiform scales much narrower than 
those at the sides. 

13 (14). Soaling on intervals 2 and 4 of the elytra 

pale; light spots on alternate intervals 


yellowish.. obettu obems, Pasc. 

14 (18). Sealing on intervals 2 and 4 black or 

blackish brown; light spots on alter- [Aur., 1892. 

nate intervals white ... obesus albopunctatw, 
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Subfamily Crvptqrrhynchin 
Osseteris sparsus , sp. n. 

S ? . Integument shiny black, irregularly and variably 
mottled with grey and black or brown scaling above, and 
uniform grey beneath ; the scaling not entirely concealiug 
the integument. 

Head strongly convex, with close reticulate punctures, 
each containing a recumbent scale ; the forehead somewhat 
flattened, with a shallow median depression and some very 
short suberect scale-like black setae on each side. Rostrum 
very broad and compressed dorso-ventrally, and much shorter 
than the pronotum; in distinctly dilated from behind the 
middle to the apex, with close and longitudinally confluent 
punctation throughout and usually with a very fine median 
carina ; two oblique apical depressions containing the usual 
tufts of setae, the dorsum covered with short broad recum¬ 
bent scales, the genre with much longer narrower ones which 
project at the apex, and the submeutum with a median tuft 
of erect or suberect setae; rostrum of ? not or scarcely 
dilated towards the apex, the punctures much finer and not 
confluent except at the extreme base, and the dorsal scaling 
also confined to the base. Antenna as in the genotype; the 
funicle longer than the scape, joint 1 being longer than 2, 
and 3-7 strongly transverse and progressively widening 
outwards. Prothorax transverse (11 : 7), broadest atf the 
base, slightly rounded at the sides, and broadly constricted 
and subtubulate at the apex, the constriction being con¬ 
tinued across the dorsum; the base deeply bisinuate and 
half as broad again as apex, the postocular lobes rather 
small, covering only one-third of the eyes and bearing long 
vibrissae; the dorsum not very convex transversely and 
sloping forwards longitudinally, closely set with shallow 
subreticulute punctures leaving a narrow irregular impunc- 
t&te median line in the basal half; the scaling dense, 
recumbent, and grey, with two very indefinite longitudinal 
brown patches on the basal half of the disk, and with 
scattered short squamiform erect setae. Scutellum sub¬ 
quadrate, with dense narrow pale setae. Elytra subeylindrical, 
only slightly broader at the shoulders thau the base of the 

{ >rothorax, strongly convex transversely, and constricted 
aterally before the apex, the base being jointly and deeply 
trisinuate, and the projecting lobes slightly elevated ; the 
striae very deep and containing large subquadrate punctures, 
which are partly concealed by the scaling ana do not 
Ann. & Mag • N. Hist . Ser. 9. Vol. xvii. 24 



370 


On new Oriental Curculionid®. 


diminish behind, and stri® 3-5 curving strongly outwards 
at the base, striae 5 being much deeper than the others at 
the base; the intervals not or but little broader than the 
striae, convex, subcostate, rugulose, and set with minute 
shiny granules which are more numerous and prominent 
towards the base, interval 3 being there much dilated &nd 
somewhat raised ; the scales fairly dense but scarcely over¬ 
lapping, ovate, curved, and subrecumbent, but many becoming 
suberect on the declivity. Legs rugosely punctate, each 
puncture bearing a broad recumbent pale scale ; the tooth 
on the femora very rudimentary; the mid-tibiae with an 
obtuse angulation on the dorsal surface at one-tliird from 
the base, the hind tibiae with short erect scales on the dorsal 
edge, especially at the base. 

Length 5'7-6*6 mm., breadth 2*4-2*7 mm. 

South India : Nilgiri Hills ( A . K. W . Downing , H. L. 
Andrtwes ). 

Described from seventeen specimens. 

Osset eris basalis , sp. n. 

¥ . Integument black and shiny, almost entirely hidden 
by the dense scaling, which is light brown, the elytra being 
irregularly mottled with dark brown, and the pronotuin 
bearing a large quadrate median dark brown patch in and 
indefinite mottling in ? . 

Very similar to O. sparsus , sp. n., in genera] facies, but 
slightly larger and appearing more densely squamose, owing 
to the scales being large and mostly overlapping. Differing 
from the description of that species in the following cha¬ 
racters :— Head without erect black set®. Rostrum less dilated 
apically in £ aud with a more prominent median carina ; 
more squamose in ¥ . Prothorax without any impunctate 
median line or erect set®. Elytra with the stri® less deep 
on the disk, and the granules on the intervals less evident 
on account of the denser scaling ; interval 3 more dilated 
and much more strongly raised at the base, epecially in $ ; 
intervals 3 and 5 more raised than the others behind the 
middle; the structure on the declivity differing in the two 
sexes: in the juxtasutural stri® are narrower than the 
intervals and appear much shallower than in ¥ , being partly 
obscured by the scales on the intervals, which scales are 
broad, recumbent, and overlapping, the clavate squamiform 
darker set® being conspicuous among them ; in ¥ the 
juxtasutural stri® are deep, much broader than the intervals 
and quite devoid of scaling except for the single scale in 
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each puncture, the scales on the intervals being compara¬ 
tively narrow, erect or suberect, and closely packed. Legs 
with much denser scaling, which almost entirely conceals 
the integument ; the femora more distinctly toothed, or 
rather angulated, the hind pair broad, parallel-sided, and 
strongly compressed ; the external angulation on the mid- 
tibise forming a stout tooth (as in the genotype), the hind 
tibiae also broader and more compressed. 

Length 6*9-7*2 mm., breadth 3 mm. 

Bengal : Sunderbans, iv.-v. 1915, 2 , 2 ? ? (C. F . C. 

Beeson ). 

The only previously described species, O. scute liar is , Pasc. 
(Journ. Linn. Soc., Zool. xi. 1873, p. 480), from New Guinea, 
differs from both the preceding species in its somewhat stouter 
build, general dark coloration above, and the conspicuous 
pale scutellum ; the dorsal integument is opaque and finely 
aciculate, being entirely exposed owing to all the scales and 
squamiform sette being quite erect; and interval 3 on the 
elytra is not dilated at the base and only very slightly 
elevated there. 

It may be noted that Pascoc, in describing the closely 
allied genus lnozetes ( t . c. p. 479), states that the funicle is 
6-jointed, whereas it is really 7-jointed. 

Synonymy. 

Thanks to the kindness of Dr. K. M. Heller, I have been 
able to examine some of Faust's types, and have conse¬ 
quently to record the following synonymy 

Myllocerus (doliaris, Mshl., 1925)=( Cyphiceru*) erinacem , Fat., 1892. 

CorigttuB ( dammvrmani , Msiil., 1925) =j>apuanus t Fat., 1890. 

Dr, Heller also informs me that Antinia theivora, Mshl., 
1919, is synonymous with Dermatodina vitiosa , Fst., 1895. 
I can find no satisfactory characters to separate Derma - 
todina , Fst., 1895, from Antinia , Pasc., 1871, and therefore 
treat the former as & synonym* The species will stand as 
Antinia vitiosa, Fst. 


LII .—Papers on Oriental Carabidae.—XVII. 

By H. E. Andrewes. 

Through the kinduess of Mr. G. Severin of the Brussels 
Museum, I have been enabled to see the types of all the 
Eastern species of Clivina and Dyschirius in the Putzeys 
Collection, and 1 take this opportunity of thanking him for 
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his courtesy. I am also indebted to Dr, 6. Schroder of the 
Stettin Museum, who has been good enough to send me a 
number of specimens from the Dohrn Collection, including 
some of Putzeys* types, to Dr. Gestro, who has placed at my 
disposal the valuable material in the Genoa Civic Museum, 
and to Mr. Lesne of the Paris Museum, who has sent me 
two of his own types for examination. The four species of 
Clivina described by Mr. Lesne in the ‘ Mission Pavie’ are 
all quite distinct, and I need not further refer to them here. 
At the end will be found a few observations on the genera 
Coryza , Ancus y and Psilus. 

In the following pages I shall also allude to specimens in 
the Chaudoir Collection, now forming part of Mr. Rend 
Oberthiir’s collection. A good many of Putzeys’ types are 
to be found in this, and I regret that when I was at Rennes 
the time at my disposal did not enable me to examine them 
at all thoroughly ; though I did not see all of them myself, 
1 have little doubt that the whole of the types of species 
described as coming from Chaudoir will be found there. 

1 am not incorporating any references to former papers 
of my own, but some notes on Clivina types will be found iu 
the 4 Transactions of the Entomological Society of London,’ 
1919 and 1921, and in the ' Annals of the Genoa Civic 
Museum/ 1922. 


Genus Clivina. 

I do not propose here to deal with generic characters, but 
to give some account of the specimens in the Putzeys 
Collection, more especially from the point of view of 
synonymy. As in some other general think that here, too, 
Putzeys has looked upon species as usually confined to 
relatively small areas, so that when, for example, he had 
before him specimens, often unique, from different parts of 
the Malay Archipelago, he regarded their individual characters 
as of specific importance. This has led to the multiplication 
of species, which facts do not seem to me to warrant. 
In this genus the individuals of each species are subject to 
considerable variation. 'Within reasonable limits I regard 
size and even colour as of relatively little importance, and 
in this 1 am following so good an authority as Mr. T. G. 
Sloane (Proc. Linn. Soc. N.S. Wales, 1896, p. 150). The 
sculpture of the upper suri&ce of the head is one of the most 
important characters, but even here there is no constancy, 
and I may quote Bates, who says u the singular sculpture of 
the surface of the head in the genus Clivina , though constant 
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in ground-plan, is subject to considerable individual variation 
in the species 99 ("Auu. Mus. Civ. Gen. 1892, p. 278), a view 
with which I quite agree. 

Putzeys’ Monograph of the genua was published in 1846 
(Mem. Liege, vol. ii.), and this was followed by the €t Post¬ 
script” m 1863 (Mrirn. Liige, vol. xviii.). The “ Revision 
Generate 91 appeared in the ‘ Annals of the Belgian Entomo¬ 
logical Society ’ in 1867 *(vol. x.), the first Supplement iu 
the same periodical in 1868 (vol. xi.) and the second 
Supplement in 1873 (vol. xvi.). Some further descriptions 
of species sent by Dohrn appeared in 1877 (vol. xx.), and a 
few species of Dyschirius were described in 1878 (vol. xxi.). 

The “ Revision Gcnrirale ” is perhaps the most important 
of these works, because in it the author attempted a classi¬ 
fication and divided the species into no less than thirty 
groups. Only a few of the groups are concerned with 
Oriental species, and these 1 propose to go through in order, 
offering such comments as seem desirable:— 

Group I.— C . assamensis, Putz., indica , Puts. (= rugosi - 
from , Nietn. *=recta, Walk.), and memnonia , Dej., are rightly 
included in this group. The types of the first two are in 
the Hope Department of the University Museum at Oxford, 
that of rugosifrom is no doubt in the Zool. Mus. at Berlin, 
that of recta is in the British Museum, and that of memnonia 
at Rennes. I formerly considered indica as distinct from 
memnonia, but now think them the same ; assamensii t, how¬ 
ever, must be regarded as a separate species on account of the 
unusual form of the mentum. 

The remaining Eastern species, C. westwoodi , Putz., is 
placed quite erroneously in this group, but I must also 
include here truncate , Putz., and costulipennis, Bates, which are 
closely allied. B&tes’s type is in the Genoa Civic Museum 
and, as tnmeata was described from three examples taken by 
Dr. Beccari in Amboina, the type should be there too, but 
is missing; there is, however, a cotype at Brussels, and 
there are other examples at Genoa from Engano I. and 
the Mentawei Is. Putzeys described westwoodi (=. castanea , 
Putz., not Westw.) in the Postscript, and included two 
specimens, one from Ceylon and the other from New Guinea, 
belonging to different species, and both now in the Putzeys 
Collection at Brussels. As the description fits the Ceylon 
better than the New Guinea specimen, I propose to retain 
for it the name of westwoodi , and hope before long to deal 
with this and other species from the Indian region. The 
New Guinea specimen is identical with C. wailacei, which, 
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as PutzeyV description is quite inadequate, I redescribe 
below. 

Clivina wallacei, Putz. 

Length 5*25 mm. Deep piceous-red, disk of elytra 
darker; palpi, antennae, and legs more or less ferruginous. 
Head with median part of clypeus bordered and slightly emar- 
ginate, hardly in front of or separated from wings, a slight 
notch before frontal plates; clypeal ridge curved (convex 
forwards), more distinct at sides, suture formed by a vaguely 
rugose transverse depression between it and front, a large 
pore on vertex, facial sulci deep, joining neck-constriction, 
which is punctate, deep at sides, but just interrupted in 
middle, surface microscopically punctate; labrum 6-setose, 
mandibles short and wide, mentum swollen at base, the tooth 
barely shorter than the lobes ; autcnnse with joints 2 and 3 
about equal, moniliform from joint 4. Prothorax quadrate, 
as long as wide, sides nearly straight, fuiully rounded and 
contracted in front, a small tooth at hind angles ; median 
line fairly deep, reaching front transverse impression, which 
is rather shallow, but uninterrupted, and reaches front margin 
at extremities, surface with a few vague scratches only. 
Elytra fully twice as long as wide, convex, parallel, a small 
tooth at shoulder; striee vaguely creuulate, deep at base, 
much shallower on apical half, 1 to 4 free at base, 5 joining 
6, 7 terminating behind shoulder, stride very slight ; 
intervals convex near base, flatter behind, 3 with four pores 
adjoining stria 3, 8 carinate at apex, but not behind shoulder. 
Prosternal ridge only moderately narrow, sulcate in front, 
pores on each side of last ventral segment distant ; protibiae 
3-digitate# (including apical digitation), mesotibiae with a 
spur a little above apex. 

The labrum is 6-setose, as in memnonia , whereas in west- 
woodi (Ceylon ex.) it is 7-setose; otherwise the new species 
is more like the latter. It differs in having a slight blunt 
projection only, instead of a sharp tooth, at each end of 
median part of clypeus, the front less rugose, the neck-con¬ 
striction interrupted, the surface of prothorax without any 
figure Y at sides, the elytral striae much deeper near base. 
The species is referred to again under Group VIII. 

Group II.—Three species are included in this group, 
attenuata ,, Herbst( = picipes , Bon.= melanaria, Putz.), sulcigera , 
Putz., and striata , Putz. The type of attenuata is pre¬ 
sumably in the Berlin Zool. Mus., an example (doubtfully 
the type) of picipes is in the Turin Zool. Mus., the types of 
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melanaria and striata are at Oxford, and that of sulcigera 
at Rennes. There are two examples of striata at Brussels. 

C. sulcigera , apart from its smaller size, presents no 
characters to differentiate it from attenuata ; this form occurs 
chiefly in Siam and Iudo-Chiua. C. striata , though closely 
allied, appears to be distinct. 

Group III.—Of eastern species only vulgivaga , Boh. 
(= humilis, Moraw.), and extensicollis , Putz., are included. 
The types of the two former, which I have not seen, I 
believe to be in the Zool. Mus. at Stockholm and the 
Museum of the Petrograd Academy respectively. The type 
of extensicollis was unique, it came from Java, and Putzeys 
expressly tells us that it was in his own collection. There 
are now two examples of the species at Brussels, neither of 
them labelled as extensicollis , but both with the locality- 
label “ Calcutta.” I think there is some mistake here, as I 
believe the species to be confined to the Malay Archipelago. 
There is also a specimen at Rennes. The whereabouts of 
the type is consequently a matter of uncertainty. 

Group VIII.—After examining the Putzeys specimens and 
a great deal of other material, I am unable to differentiate 
by any substantial characters quite a number of them 
which he treated as separate species. The synonymy in this 
group appears to be as under:— 

C. lobata , Bou. —hydropica , Putz. — angular is, Patz. — capi - 
tata , Putz divaricata, Putz .=anceps, Putz., and to these I 
may add the more recently described Leviceps, Bates. 

C. sabulosa , Macl .=advena, Putz.— humeralis, Putz. 

C. helferi , Putz., Btands by itself in the “ Revision,” but 
as synonyms there must be added grammica , Putz., and 
debilis , Bates (» -invakda, Andr.). 

The following I regard as good species :— elongatula, 
Nietn., javanica , Putz., siamica , Putz., transversa , Putz., 
brevior , Putz., and wallacei, Putz.; the remaining species, 
stricta , Putz., I refer to below. To this list must be added 
dolens , Putz., and mcerens , Putz., described at a later date, 
both nearly allied to lobata , but perhaps sufficiently distinct 
to retain as species. 

The type of lobata is at Turin, those of angularis and 
anceps at Brussels, those of hydropica 9 capital a, and divaricata 
at Rennes, that of laviceps at Genoa. Dejeau’s lobata is 
identical with Bonelli's, and came from the same source: 
the type of this is at llennes, and examples at Oxford and 
Brussels are apparently cotypes. There are at Brussels 
cotypcs of hydropica and divaricata . 
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asj/hetypeof sahulosa is in the British Museum, that of 
humeralie at Brussels, that of advena at Rennes, but a cotype 
of the last-named is at Brussels. 

PutzeyB described hdftri on two specimens sent by 
Schaum ; one of these—presumably the type—was no doubt 
returned to Schaum, and should therefore be in Berlin, the 
second specimen remaining in Putzeys* Collection. The 
type of grammica is in the Stettin Zool. Mus., with a cotype 
at Brussels ; that of debilie is at Genoa ; invalida was only a 
nom. nov. 

The type of elegantula is presumably in the Berlin Zool. 
Mus.; a specimen of javanica at Oxford is possibly the 
type, but there is an example at Brussels; there are 
examples of siamica at Brussels, Oxford, and Genoa, all 
apparently taken by Castelnau at Bangkok, but, as his collec¬ 
tion is at Genoa, I think one of the specimens there must be 
regarded as the type. With regard to slricta, the unique 
type came from Java, and, having been presented to Putzeys 
by Riehl, should be at Brussels ; examples of other species 
received from this entomologist always bear his name 
on the label, but the alleged type of stricta is labelled 
“ Pedong** only, and, as the specimen does not agree with 
the description, it is clearly not the type, which is apparently 
lost. The example, which is not actually labelled “ etricta” 
by Putzeys, seems to be a specimen of eortensicollis , and, if 
Pedong is in Java (I cannot identify it from the map), 
might even be the type of that species. The only Pedong 
known to me is in Sikkim, but possibly the name should 
read Padang in Sumatra. 

C. traneverea was described on a unique example from 
Siam sent by Signoret, and, if his collection was subse¬ 
quently acquired by Chevrolat (regarding which I know 
nothing), the Oxford example is probably the type. There 
is also a specimen at Brussels, and there are several at 
Genoa, all taken by Castelnau at Bangkok. The unique 
type of brevior is at Rennes. C. wallacti y like helferi , was 
described from two specimens sent by Schaum, one of which, 
I suppose the type, was no doubt returned and is now in 
Berlin, the other remaining in Putzeys* Collection. There 
were, however, two further examples in the Chaudoir Collec¬ 
tion, now at Rennes, and there are specimens in the Genoa 
Museum from Kaju Tanam in Sumatra. The species is 
redescribed above. The types of both dolens and mcerene 
are at Brussels. 


Group IX.—There are only three species in this group, 
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parry i, Putz. (= castanea, Westw. = Eupalamus clivinoides, 
Schm.-Goeb., in lilt, fig.), lata, and agona . Like Bates I 
cannot find any difference between the two former, and 
agona at most is only a slight variety with the prothorax 
punctate. 

The type of parryi is at Brussels, of castanea in the 
British Museum, of lata at Rennes, with a cotype at 
Brussels, of agona at Oxford. An example at Brussels, aud 
several examples at Genoa, labelled agona by Putzeys, are of 
the typical form, not the variety. Schmidt-Goebel figured, 
without describing, his species, and there is no specimen in 
the Heifer Collection at Prague specially indicated as the 
example from which the figure was drawn. 

Group X.—In this group we reach the high-water mark 
of synonymy. In addition to rvfipes , Motch., # Putzeys 
includes here seven of his own species ( obesicollis , convexi- 
colliSyfoveicolliSy marginicollis , mordax, placida, and stigmatica). 
I look upon all these as the same species, and I have examined 
types or cotypes of all of them, but it must bear an even 
earlier name, viz., tranquebanca, Bon., and I may add one 
further synonym, scuticeps , Bates. The nearly allied 
Japanese species, niponensis , Bates, seems distinct, as is also 
a later species of Putzeys, semicarinata ( = occipitalis , Bates). 

Motchulsky’s Collection is understood to have perished, 
and I was unable when at Brussels to find the example of 
rufipes , which Putzeys tells us was sent to him by the author: 
it seems highly probable that it is the same thing as 
iranquebarica , of which the type is at Turin. Of Putzeys' 
seven species the types of five are at Brussels, those of 
marginicollis and placida being at Rennes ; there is a cotype 
of marginicollis at Brussels. The types of scuticeps and 
occipitalis are at Genoa, that of niponensis in the British 
Museum, and that of semicarinata at Stettin, with a cotype 
at Brussels. 

Group XI.—This contains only one species, bengalensis, 
Putz. (= *pluridentata, Putz.=*cma, Bates). The type of 
bengalensis is at Rennes, and of scissa at Genoa. The type 
of pluridentata should be at Stettin, but is missing ; there are, 
however, two cotypes at Brussels. 

Group XXVIII.-^One Oriental species only, ephippiata , 
Putz., the type of which is at Oxford. 

Genus Dyschirius. 

Putzeys described fifteen species of Dyschirius from the 
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Oriental region, but the majority of the descriptions appeared 
after the publication of the “ Revision.** Examples of seven 
of these species were sent to Putzeys by Dohrn, and pre¬ 
sumably all the types were returned ; Dohrn’s Collection is 
now in the Stettin Museum, and these seven types, three of 
them unique, should be there. Dr. Schroder informs me 
that actually only two types are to be found, viz., those of 
porosus and schmidti , and I found cotypes of both at 
Brussels. The remaining five types arc therefore lost, 
viz., binodosus,fusus, rugifer, nitens ) aud verticalis (=csneo- 
brachialis , Bates); the first three of these were unique, but 
cotypes of the last two are at Brussels. Bates’s type, which 
I have compared with the cotype of verticalis , is at Genoa. 

Qf the remaining eight species—viz., dories, indicun, 
orientalis , ovicollis , itenoderus , interpunctatus ( = Oxydrepanus 
birmanictlb, Bates), impunctatus , and hispid ulus, the types of 
indicus, interpunctatus, and hispidulus are all no doubt at 
Rennes, cotypes in each case being at Brussels ; the types 
of orientalis, ovicollis , and stenoderus are at Brussels; the 
types of impunctatus (cotype at Brussels) and birmanicus 
are at Genoa. The type of dories, which should be also at 
Genoa, is missing, but there is a cotype at Brussels. 

It remains to be seeu whether it will be possible in the 
future to identify any of the three species of which the unique 
types are lost. Of the twelve species of which 1 have 
examined either type or cotype, the following appear to be 
distinct:— porosus , nitens , verticalis , dories , indicus , orientalis , 
ovicollis , and stenoderus . There remain four species, of which 
interpunctatus was first described; I cannot differentiate 
from it either schmidti or Oxydrepanus birmanicus . In this 
species intervals 3 and 4 are seriate-punctate, whereas in 
impunctatus all the intervals are impunctate, and in hispi¬ 
dulus all (except the sutural interval) are punctate; I do 
not notice any other differences and therefore for the 
present treat these two forms as varieties of interpunctatus . 
Putzeys identified with the species the figure of Phreoryctes 
pusillus, Schm.-Goeb., in litt . (=Dyschirius debilis, Putz., 
nom. nov.), in the * Faunula Coleopterorum Birraaniie ’; a 
comparison of the type of interpunctatus with the figure 
renders this supposition extremely improbable. Bates, 
relying chiefly on the form of the maxillary palpi, put his 
birmanicus into Putzeys’ genus Oxydrepanus, otherwise known 
only from tropical America; in spite of the dissimilarity 
in the upper surface of the head, interpunctatus and its allies 
agree so well with the American species in colour, facies. 
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and some other characters that they are certainly better 
placed in Oxydrepanus than in Dyschirius . 

When Bates was examining Mr. George Lewis's Japanese 
material (Trans. Ent. Soc. Lond. 1873, p. 241), he mis- 
identified orientals, Putz., at the same time briefly describing 
the specimens he had before him ; immediately folio wing, 
and by reference to the supposed orientalis , is the description 
of a new Japanese species under the name of hioyoensis . 
I). orientalis , Bates, which I have compared with Putzeys* 
type, is a little smaller, the head narrower, the clypeal 
suture and facial sulci takeu together not presenting (as 
they do in orientalis) a deep horseshoe-shaped depression, 
prothorax similar in shape, elytra much more globose, with 
the shoulders obsolete, the striae and punctures in them 
much finer. I propose for this species the new name of 
batesi : Bates has already indicated the comparatively slight 
differences which separate it from his own hiogoensis . The 
type is in the British Museum. 

On the previous page of the same paper Bates described 
another Japanese species under the name of D. urdinatus. 
In the description the third interval of the elytra was said 
to be impunctate, but Putzeys suspected that “ impunctato ” 
was a mispriut for “ tripuuctato," in which he was correct. 
When Bates was dealing with the Carabid® taken by 
Mr. George Lewis in Ceylon (Ann. & Mag. Nat. Hist. 
(5) xvii. 1886, p. 73), he identified a solitary example of 
Dyschirius taken at Kandy as his own ordinatus , observing 
“ 1 can discover no difference of specific importance between 
a Ceylonese example and others taken by Mr. Lewis in 
Japan." To me the two species appear very dissimilar, and 
I describe the Ceylon example below under the name of 
D. singhalensis . 

Ouce again, in 1891 (‘ Scientific Results of the Second 
Yarkand Mission, Coleoptera,’ p. 4), Bates determined a 
species from the Pamir as his own ordinatus. I have seen 
a single specimen of this in the collection of the Indian 
Museum, unfortunately without a head, and, though Bates 
does not expressly say so, T imagine that it was uuique. I 
feel little doubt that the determination is erroneous, but in 
the circumstances am unable to suggest any emendation. 
Should there prove to be a second example in the Bates 
Collection, now at Rennes, it may be possible to clear up 
this point on some future occasion. 



380 Mr. H. E. Andrewes on Oriental Carabidie. 


Dyichirtus singhalensis } Bp. n. 

Dytchirius ordinatus , Bates, 1886 (not Bates, 1873). 

Length 3 mm. Head and prothorax hr assy-black ; 
elytra brassy; joints 3 to 11 of antenuae, profcraora, and 
tibiae piceous; joints 1 and 2 of antennae, palpi, mandibles, 
protarsi, and middle and hind legs ferruginous. 

Head with clypeus bordered, truncate in middle, sides 
porrect, clypeal elevation convex, transverse, somewhat 
produced at sides, suture very deep, facial sulci deep, curved, 
extending from the point where front margins of clypeus and 
frontal plates meet to back of eye, labruoa moderately emar- 
ginate, mandibles wide and projecting, eyes rather prominent, 
antennae short, moniliform, surface smooth, rugose-punctate 
outside facial sulci. Prothorax subglobose*rather transverse, 
bordered throughout, the transverse sulci at extremities 
deep, median line fine but distinct, surface smooth. Elytra 
short, ovate, a little wider than prothorax, shoulders rounded, 
no basal border, a large pore on each side of scutellum 
unconnected with the striae ; striate-punctate, the punctures 
moderately deep, none of them reaching base, 1 only 
reaching apex, the rest evanescent on apical fourth, 7 fine, 
8 just indicated, apical striole fairly deep, intervals nearly 
flat, 3 tripunctate, marginal channel with two rather vague 
setiferous pores behind shoulder, protibiae with only a trace 
of a denticulation along outer margin. 

Nearly allied to lafertei , Putz., hut with a deeper clypcal 
suture and more prominent eyes, the prothorax more trans¬ 
verse, the elytra shorter and more oval, a little more finely 
striate. The species is about the size and colour of 
orientalis , but the sculpture of the head differs, the elytra 
are more oval, with the shoulders cut away, the punctures 
in the striae not quite so deep, the apex not yellow. 

Kandy, 1 ex. in the British Museum. 

Genus Coryza. 

Three species are included in Putzeys’ ‘Revision/ viz. 
maculata , Nietn., nietneri , Putz., and cariniceps , Putz. ; to 
these must be added chlorizans , Bates (described as a 
Clivina ). Whether these are all distinct species I am not 
yet in a position to decide. The type of cariniceps is at 
Rennes, with a cotype at Brussels, and that of chlorizam 
at Genoa. The type of nietneri was said by Putzeys to be 
in his own collection, and may possibly be found there, but 
1 was unable, when at Brussels, to discover it. A specimen 
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claiming to be the type of maculata is at Stettin, and this is 
evidently the example from the Dohrn collection mentioned 
in the 4 Revision ’; I think it probable that the type is 
actually in the Berlin Zool. Mus. 

Genus Ancus. 

There is only one species, A . excavaticeps, Putz., and the 
author had before him examples from Chaudoir, Signoret, 
and Chevrolat. Probably these specimens all came from 
Castelnau, though his name is not mentioned. There is 
also a series of specimens in the Castlenau Collection at 
Genoa, not apparently forming part of those from which the 
description was prepared, and there are other examples at 
Brussels. It would seem probable that either a specimen 
at llennes or one of those at Oxford should be regarded 
as the type. 


Genus Psilus. 

Putzcys described only oue species, P. acutipalpis (1877)- 
Both genus and species were described on two specimens 
received from Dohrn, and in the descriptions were said to 
come from Calcutta. The type is in the Stettin Museum, 
the cotype at Brussels ; both are labelled “Birma,” and one 
of them “ Helf.”( = Heifer). 

A second species was described by Bates (1889) under the 
name of Clivina trapezicollis , though he recognised later on 
that it belonged to the genus Psilus ; the type is now in the 
Paris Museum (Coll. Flcutiaux). When commenting on 
this in 1921, I suggested that Putzeys* Ardistomis paradoxus 
(1868), placed by him very reluctantly in the genus Ardistomis , 
might prove to be a Psilus , and possibly be identical with 
Bates's species, but I had no idea at that time where the 
type was to be found. I have now seen it in the collection 
ot the Genoa Civic Museum, and find that both my conjec¬ 
tures were correct. A further comparison with the type 
and cotype of acutipalpis does not reveal any greater differ¬ 
ences than are often met with in some of the species, of 
Clivina , and I believe that these three species are really 
one and the same, which should bear the oldest name of 
paradoxus . Presumably Putzeys, after the lapse of eleven 
vears, and with the type of paradoxus no longer before 
him, had forgotten, when he came to describe the genus 
Psilus f what it looked like, and accordingly makes no 
meutiou of it. 
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LIII.—■ On the Occurrence of the Jurassic Fern , Laccopteris, 
in JSorth Africa . By W. N. Edwards. 

(Published by permission of tho Trustees of the British Museum.) 

APART from the Coal Measure flora of the Sud-Oranais, and 
various late Tertiary and Pleistocene leaf-impressions, very 
few fossil plants are known from Algeria. It is therefore of 
interest to record the occurrence of the Matoniaceous fern 
Laccopteris in rocks of Sequanian age near the Algerian— 
Moroccan frontier at Djebol Khorchef. 

I have to thank Piof. J. Savornin and Dr. F. Ehrmann of 
Algiers for the opportunity of examining the material, 
which consists of several portions of both sterile and fertile 
fronds in a red shale. One specimen (V. J 7488) has been 
presented to the Geological Department of the British Museum 
(Nat. Hist.). The fronds belong to the section of Laccopteris 
which includes the closely-related species L. polypodioides , 
L. woodwardi (Middle Jurassic), and L. dunkeri (Kimme- 
ridgian and Wealden), but they seem to bo quite distinct, 
and are therefore described as a new species, which may be 
called 


Laccopteris densa , sp. n. 

Diagnosis.—Laccopteris fronds with narrow pinnules, 
parallel and closely crowded together; the rows of small sori 
centrally placed between the midrib and the margin of the 
frond (see text-figure). 

Horizon .—Upper Jurassic, Sequanian. 

Locality .—Djebel Khorchef, Oudjda, near Algerian- 
Moroccan frontier. 

Among the numerous fragments there are two small pieces 
only (one of these is shown in the text-figure) in which the 
piunulos are not crowded; they are probably tips of fronds 
or, perhaps, young fronds. The pinnules are usually 2-3 mm. 
in width, the broadest being 4 mm. The longest pinnule 
was only 2 cm. in length, ana the species is therefore smaller 
as well as more compact than those mentioned above. The 
pinnules are bluntly rounded at the tip, and not appreciably 
widened at tho point of attachment to the racliis. 

In one or two places the close network of veins can be 
seen, very similar to that of L . woodwardi (cf> Seward, 1900, 
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Jurassic Fern in North Africa . 

* Jurassic Flora/ pt. 1, p. 85, fig. 11 c) and L . dunkeri, but 
closer than in L. polypodioides . The details of soral structure 
are, unfortunately, not shown ; the sori are smaller and not 
so close to the midrib as in L. woodwardi and usually in 
L . dunkeri . 

No other plants are associated with the Laccopteris , except 
an unidentifiable fragment of a ribbed stem. 

The genus Laccopteris , which had not previously been 



Laccopteris densa t sp. n. Upper Jurassie, Djebel Khorcbef, 
near Uudjda. Natural size, 


found in Africa, was widely spread in Europe in Mesozoic 
times, ranging from the Rhsetic to the Lower Cretaceous. It 
has recently been shown by Prof. A. C. Seward (“Notes sur 
la Flore Cretacique du Greenland,” Livre Jubilaire de la 
Soc. G4ol. de Belgique, 1925, p. 238) that Heer’s genus 
Nathorstxa , which hfts been described from Greenland, Pata¬ 
gonia, and Queensland, was almost certainly not Marattiaceous, 
and is indistinguishable from Laccopteris . 
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LIY .—Descriptions of new Species of 1thopalocera from the 

Ethiopian Region . By G. T. Bethune-Bakeb, F.L.S., F.Z.S. 

Nymphalida. 

AcRjEINjE. 

Acrasa althojfi, Dew., hitjana , forma nov. 

6. Upperside: primaries with the red area in the cellular and 
median areas much greater and brighter tlian in the type, caused 
by the dark band being decidedly narrow and more broken; the 
subapical spot is also quite bright red like the rest of the wing with 
no yellowish shading at all. 

2 • Similar to type. 

Type in my collection. 

llab. Bitje, Carneroons. 

This is evidently the form obtaining in this part of the 
Carneroons. 1 have several s|>ceimens, and 1 have seen it in other 
collections also. 


NYMPHALINJE* 

Deist ogyna batesana t sp. n. 

$. Upperside: both wings brown with pale ochreous stripes. 
Primaries with the usual marks in the cell and basal area just 
traceable; a very broad pale ochreous stripe in the postmedian area, 
very oblique, increasing in width from the costa to vein 2 where it 
nearly reaches the termen, from vein 2 it is continued from its 
basal angle in a waved line to the inner margin ; there is a curved 
series of four white subapical dots from the costa. Secondaries 
with a central transverse pale ochreous narrow stripe from the costa 
into the abdominal fold, which is followed in the postmedian area 
by two subcrenulate stripes, rather indefinite and well separated, 
enclosing, so to speak, broad large spots of the ground-colour, 
beyond which is a very indistinct trace of a narrower subterminal 
line. 

Underside : both wings pale brownish grey. Primaries with the 
upperside pattern repeated, except that the four subapical white 
dots became indefinite pale cloudy dashes. Secondaries with 
numerous transverse stripes; a pale grey subbasal broad band with 
a dark dot in the cell, followed by a broad dark brown band which 
is sharply defined outwardly and edged by a very pale broad stripe, 
which is followed indefinitely by a broader pale brownish band 
increasing in depth of colour and ending externally definitely, but 
being slightly curved; ■ beyond this is a very broad pale area in 
whicn are large cordate interneural indefinite spots, this pale area 
is terminated by a crenulate submarginal stripe, beyond wnich the 
area is darker. 

Expanse 64 mm. 
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1 Tab. Bitje, Cameroon*, 2000 ft. ( O . L. Bate*). 

Tvpe in my collection. 

This species is not very near anything; it is perhaps nearest to 
my D. luteostriata from the Congo, but both the upperside and 
the underside are quite different, and it should be easily recog¬ 
nisable from the description and especially from the prominent and 
peculiar ochreous oblique band of the primaries. 

Cymothoe sombana , sp. n. 

d • Upperside : both wings black with cream-coloured markings. 
Primaries with a triangular cream patch in the costal and median 
area, occupying the outer two-thirds of the cell, extending into the 
postmedian area down to vein 2 ; a waved subterminal submarginal 
series of sagittate marks, the a|>ex itself having a small creamy-grey 
spot intersected by vein 8. Secondaries with a subtriangular cream 
patch having a curved outer edge, occupying the outer half of the 
cell and about a third of the postmedian area, with a submarginal 
series of cream lunules tending to disappear towards the anal 
angle. 

Underside: both wings ochreous cream with the usual pattern of 
the genus, with the submedian transverse line fine and definite and 
almost vertical, not oblique. In the primaries the area outside 
the vertical postmedian line is pale brownish with the sagittate 
marks of the upperside faintly indicated in the dark cream-colour, 
and the same applies to the secondaries except that the darker area 
is not immediately contiguous to the vertical line. 

Expanse 60 mm. 

Hah. Zomba, Nyassaland. 

Type in the British Museum. 1 £. 

The species is so distinct that there can be no doubt as to its 
being new; it is allied to alcimeda , Oodart, but the pattern above 
is entirely different, and, whilst it is a male, it has assumed more or 
less the female dark colouring. 

Cy mot hoe melonja , sp. n. 

6 . Upperside: both wings black with reduced very pale creamy- 
white median areas and the usual submarginal sagittate series of 
spots. Primaries with the triangular white patch greatly reduced 
and lying across the middle of the cell, scarcely extending to the 
end of the cell and with the spot across the oeli darkly outlined, 
between the end of the cell and the submarginal white lunules 
there is a white costal ill-defined spot. Secondaries with a median 
white band something similar to the previous species, but not 
triangular and very much reduced in width, and with the lower 
spots of the submarginal series reduced to little more than dots. 

Underside: both wings similar generally to the preceding species, 
but with the transverse line less vertical, inolined to be waved, 
broader and less defined, and with a narrow external dark irregular 
stripe, edged by a postmedian series of pale lunules; including this 
Ann. do Mag . AT* Hut. Ser. 9. Vol. xvii. 25 
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there are three series of these pale lunules, the submarginal one 
having a fine internal dark edging. 

$. Both wings less black and with white postmedian transverse 
hands right across the wings. Primaries with the white stripe 
starting from the costa just beyond the cell, inclined outwards into 
a broad white strip in the radial area, and descending irregularly 
to the inner margin ; the submarginal lunular series very irregular 
and somewhat evanescent and with exterior black indistinct inter- 
neural spots. In the secondaries the white band is more like 
the male, but narrower, with the internal margin straighter and 
more defined, and continued through almost into the anal angle. 

Underside: with the white pattern above showing through much 
more prominently than in the male, the vertical postmedian dark 
stripe reduced in width to little more than a line in the primaries. 
In the secondaries the vertical dark line has the white stripe of the 
upperside showing through as an external border to it. The 
general colour of both wings is browner than in the male. 

Expanse, S 68, $ 72 mm. 

Hah . Nyassaland into Melanje. 

Types in the British Museum (Weave ); a long series. 

Cymothot vumbui , sp. n. 

<?« Upperside: both wings blackish with white markings. 
Primaries with a large white patch across the cell near its end, 
beyond the cell a series of five white spots below each other, those 
near the costa being the largest, the fourth being the smallest, it 
is very small in comparison with the others; beyond this the black 
area is very defined, and in it is a series of submarginal white 
lunules with black pupils or near the apex black sagittate markings, 
the apex is restrictedly whitish. Secondaries with the median area 
very broadly whitish, submarginal and marginal areas almost as in 
the primaries. 

Underside: both wings creamy white with a blackish defined 
transverse hroadish line right across the wing. Primaries with the 
spots of the upper surface outlined below. Secondaries with the 
upperside pattern showing through in a similar way. 

Expanse 68 mm. 

Hab. Vumbu Mountains, 6500 ft., S. Rhodesia. 

Type in my collection (JB. Stevenson); other specimens in 
Mr. Stevenson’s collection. 

I have to thank Capt. Stevenson for this type, which he took 
near Umtali, on the Vumbu Mountains, it is allied to the 
previous species. 


Lycanida. 

LlPTEmNuE . 

Telipna neavei , sp. n. 

6 . Upperside? both wings blackish brown with tawny-red 
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areas. Primaries with a broad wedge-shaped patch in the post¬ 
median area and slightly invading the median area, and above it a 
small subapical spot ot the same colour. Secondaries tawny-red 
from base to about a third beyond the cell. 

Underside: primaries with the pattern of the acraa type, costa 
broadly black with three whitish or very pale creamy large spots in 
the cell and five open spots beyond, including the small apical one ; 
termen from vein 5 broadly black with pale yellowish-white inter- 
neural spots, the tawny upperside patch showing through, but 
paler and larger, and very much paler, almost yellowish, in the 
subapical area. Secondaries pale yellowish, scarcely tawny at all, 
with a small basal black spot, six costal vertical spots and dashes, 
a subbasal black spot below the cell, terminal black border similar 
to acraa, but the inner black margin “ stepped ” sharply between 
each vein, not curved as in that species. 

$? . Upperside: both wings with the tawny areas paler and very 
much reduced and the subapical spot more separated. 

Underside like the male. 

Expanse, 6 5,48 mm. 

Hah. Budongo Forest, Unyoro, 8400 ft. (Heave). 

Types in the British Museum. A good series. 

This species is in the acraa section, but can be easily separated 
both by the upperside and underside pattern. 

Tclipna theffieldi , sp. n. 

6 . Upperside: both wings blackish brown with reddish areas. 
Primaries with a suboval spot occupying the postmedian and a 
part of the median areas, above it a large broad subapical trans¬ 
verse reddish bar, but Blightly separated from the suboval patch. 
Secondaries with a very restricted black base and a very broad 
blaokish termen, the intervening area being reddish. 

Underside: primaries with the costa pale lemon-yellowish with 
six broad black vertical irregular dashes, the sixth being L-shaped, 
a subapical costal black patch with three pale lemon small spots in 
it, below the L-mark is a small black spot; from vein 5 the termen 
is broadly black, but the interneural spaces are nearly filled with 
large oval yellowish spots. Secondaries very much as in the 
previous species, but the terminal spots very large. 

$. Similar to the male, but with the black areas increased. 

Expanse, cf 48, $ 49 mm. 

Hah. Durro Forest, Mpanga Forest (Toro), 4500-5000 ft, 
(Heave). 

Types in the British Museum. A long series. 

This species is allied to neavei, but is a larger species and it is 
easily separated by the pattern. * I have named these two after 
Mr. Neave, their discoverer, to whom so much is due for the many, 
discoveries in his various African trips. 

Telipna venanigra , sp. n. 

cJ. Upperside: both wings black. Primaries with a dull red 

25 * 
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area restricted to the basal two-thirds of the fold and the basal 
half of the interspace between veins 2 and 3; in this area veins 1 
and 2 are outlined in black. Secondaries with the red area 
restricted to a little over half—the basal half—of the wings. 

Underside: of the bimacula-ty^pe of pattern. Primaries very 
similar to bimacula , but less accentuated and with the white spots 
and interspaces much less prominent, and the same applies to the 
secondaries. Whilst the upperside is much darker, the underside 
is paler and much less coloured. It is also a decidedly smaller 
insect than bimacula . 

Expanse 46 mm. 

Hab . Bitje, Cameroons (Bates). 

Type in my collection. 2 6 d • 

Telipna erica Uganda , forma nov. 

6 ? . Upperside : both wings yellowish orange, not deep red as 
in the typical race (West African), with the white marginal spots 
less large and less prominent and the orange area decidedly larger 
than in the type, this being brought about by a reduction of the 
black areas. 

Underside: as in erica erica , but with the prominent internal 
row of white spots not extending beyond vein 4; in the tyjn? it 
extends right round the wing to the costa. The form iB also 
decidedly larger than the West African specimens. 

Expanse, & 52, $ 60 mm. 

Hab. Toro, Uganda Protectorate (Heave), also Uganda (B.M.); 
also Mulange, Uganda (Joicey Coll.). 

Types in the British Museum. A considerable series. 

Telipna ja, sp. n. 

6 . Upperside: both wings black with red areas. Primaries 
with a deep tawny-red area on the inner margin extending just 
into the cell and for the basal third of the interspace between veins 
2 and 8. Secondaries with the basal, the median, and postmedian 
areas deep tawny-red. The fringes of both wings have white dots, 
one between veins 1 and 2, 2 and 8, and 8 and 4. 

Underside: deep tawny-orange in both wings with black and 
white markings. Primaries with the costa divided up into seven 
large black patches divided by small narrow white dashes, the fifth 
J>lack patch having another large black spot below enclosing the 
white dash between it and the following black patch, costa with 
small white spots in addition and two subapical white spots also, 
tennen narrowly black to vein 8, where the tornal black area sud¬ 
denly exjjands nearly meeting the black spot below the fifth patch. 
Secondaries with five irregular broad black dashes divided by 
narrower white dashes, the usual very broad 44 stepped” black 
terminal and inner marginal border with two rows of white spots; 
a small black subbasal spot below the cell. 

$, Similar to the male, but the upperside in the primaries is 
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'With the red area extending np to the costa for its l>asal half and 
with a subapical transverse bar of three white spots; the secondaries 
with three or four white interneural marginal spots in the torual 
area, the white intersection of the fringes more pronounced; the 
underside is as in the male. 

Expanse, S 45-48, $ 54mra. 

Hah . Bitje, Ja River, Cameroons ( Rate t), and Gaboon. 

Types in my collection, 2 c? d and 1 J; also in the Joicey 
Collection, and 1 $ from the French Gaboon. 

This belongs to the fervida section, and may eventually be found 
to be a local race of that species, but it is separable at a glance 
from it. 


Larin opoda latest, sp. n. 

$. Both wings white, rather creamy. Primaries with a very 
broad blackish costa and a broader blackish apex and termen. 
Secondaries with the termen very broadly blackish. Underside 
similar to the upperside, but in the secondaries there is a defined 
black 8pot at the end of the cell and the dark margin is continued 
right along the abdominal fold. 

Expanse 48 mm. 

Hah. Bitje, Cameroons ( G . L . Bates). 

Type in my collection. 

There should be no difficulty in identifying this species with its 
very broad dark borders and central black spot at the end of the 
cell, making it different to all others ; it is nearest to L, aspidos % 
Druce, but the white area is quite different in shape and there is 
no trace of any of the usual snots on the under surface, and there 
is the spot in the quite unusual place, viz. at the end of the cell. 

Liptena eitronensis , sp. n. 

Upperside: both wings pale creamy lemon-yellow. Primaries 
with the costa finely grey to about the end of the cell, when it 
suddenly expands into a large subapical blackish patch extending 
below vein 1, otherwise markless. Secondaries markless. 

Underside : both wings pale clear lemon-yellow. Primaries with 
a fine curved row of internervular dashes in the submarginal area 
from veins 10 to 3; termen finely black. Secondaries with a deeper 
lemon-coloured submarginal strip from the costa to the abdominal 
margin. 

Expanse 85 mm. 

Hah. Bitje, Cameroon*, 

Type in the British Museum (Adams Coll.). 

This is like a very enlarged decipiens t but the colour fa quite 
different; the apical area, as also the pattern below, likewise 
differs* 


Liptena decipiens cameroona , subsp. n. , 

<$ ?. Upperside; both wings cream-colour; with costa of 
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primaries narrowly brown, and the apical area extending from the 
middle of the costa right down to vein 2 very broadly blackish 
brown. Secondaries uniform cream, quite markless. 

Underside: primaries yellowish, more pronounced in the apical 
area; termen finely blackish to below vein 8, internally from this 
is another blackish line to vein 4, which varies considerably, some¬ 
times being absent, sometimes with merely very fine interneural 
dashes, and at others a defined dark line. Secondaries very pale 
lemon-yellow, with a trace of subterminal interneural very fine 
brown dashes. 

Expanse 32 mm. 

Hab. Bitje, Cameroons {Bates). 

Type in my collection. A series ; also a small series in the 
British Museum (Adams Collection). The ordinary form of 
decipiens , Kirby, is white with a smaller dark apical area, and is a 
decidedly smaller and less robust species. 

Liptena batesana , sp. n. 

S . Both wings pure white. Primaries with costa narrowly 
darkish grey; a smallish grey apex extending along the termen to 
vein 4 only. 

Underside: both wings white; primaries with termen narrowly 
ash-brown, this being preceded by a submarginal pale ash-brown 
line to vein 3. Secondaries with a fine pale ash-brown terminal 
border preceded by a very pale grey-brown submarginal line from 
the apex to the anal angle. 

Expanse 28 mm. 

Hab. Bitje, Cameroons {Bates). 

Type in my collection. 

Easily recognised from decipiens by its smaller size, reduced 
apical patch, and by the submarginal line in the secondaries. 

Liptena bassm, nom. nov. 

In the Ann. & Mag. Nat. Hist. ser. 7, vol. xviii. p. 340 (1906), 
I described a new Liptena under the name L. subpunctata 
1 afterwards found that the latter name was preoccupied in the 
genus, and 1 therefore re-name it now under the title L. bassa, the 
Nigerian Province where it obtains. 

Liptena occidentalism sp. n. 

$. Upperside: both wings tawny orange with the termen 
blackish brown for a quarter of the wing. Primaries with the 
costa blackish brown extending right over the cell and to well 
beyond it, subapical area extended basewards so as to leave only a 
narrow band of the ground-colour between it and the dark costal 
area. 

Underside: primaries pale orange with the upperside black areas 
showing through, in the costal area there are three .dark marks 
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across the cell and a larger dash beyond it. Secondaries warm 
pinkish buff, with ash-grey indefinite spots, three basal ones, rather 
indistinct, three across the cell, a series of seven more or less con¬ 
tinent spots forming a postmedian curved stripe, another more 
obscure stripe marking the termination of the upperside black 
border, a series of seven interneural subterminal grey dashes. 

Expanse 30 mm. 

Hah . Bitje, 2000 ft., Cameroons {Batts). 

Type in my collection. 

Liptena euhr inaria, sp. n. 

c?. Upperside: both wings bright palish orange. Primaries 
with a large irregular apical patch extending in a fine line down 
the termen for itB lower lialf. Secondaries with the termen very 
finely dark, doubled between veins 2 and 4. 

Underside: primaries clear yellowish, two small dark spots on 
the costa above the cell, four very oblique and slightly curved dark 
spots in the apical area, beyond which is a trace of a short crenu- 
late line from the costa to vein 5 followed by a fine dark subterminal 
line to about vein 3. Secondaries buff-colour, with darkish grey 
spots, three small ones across the base of the cell followed by onb 
in the cell with a second below it, a large one closing the cell, 
beyond this from vein 6 are four or five quite small spots in a 
slight curve, postmedian row consisting of seven larger spots 
following the shape of the wiqg and succeeded by the narrow sub¬ 
terminal line; termen finely dark. 

Expanse 36 mm. 

Hah. Cameroons, S. Nigeria ( Cator ). 

Tvpe in Cator’s collection. 

This seems nearest to L . turhata or eukrines, but is very 
different above and below. 


Liptena elceti , sp. n. 


. Upperside : both wings, pale dull orange-colour. Primaries 
with the costa broadly brownish making a wedge-shaped termina¬ 
tion beyond the cell, this is followed by another wedge-shaped costal 
patch ending in front of the apex about vein 4; termen narrowly 
brown for the costal third. Secondaries dusky below vein 6, with 
underside pattern showing more or less through. 

Underside: primaries like the upperside, but with the dark areas 
narrower. Secondaries cream-colour, crossed obliquely by seven 
brownish-grey broad bands, the second and third confluent below 
the costa, and the seventh taking the shape of the wfng-termen, 
termen very finely oream-ookmr preceded finely by a dark line. 

Expanse 28 mm. 

- Hah . Eket, February 27th, 1920 (Southern Nigeria). 

Type in Cator’s collection. 

This is nqt very near any species 1 know. 
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Eretina biljensis , sp. n. 

d * Upperside: both wings pale ochreous. Primaries slightly 
irrorated with greyish on the costa and with four costal grey spots, 
apex greyish, this area somewhat reduced. Secondaries with no 
marks except a fine dark point at the end of each vein. 

Underside: primaries paler ochreous, with the costal area as 
above and apical aim irrorated instead of being solid grey; termen 
with a submargiual cremilate line from the costa to vein 1, followed 
by a fine grey line. Secondaries buff-colour, very finely irrorated 
with grey, two sub-basal grey spots are above one below the cell, 
followed by three grey spots across the wing, postmedian line con¬ 
sisting of five internervular spots, a gap being between the first 
near the costa and the second, the second to the fifth are strongly 
oblique, two crenulate submarginal lines, the dark points at the 
end of the veins slightly emphasised. 

Expanse 34 mm. 

Hah. Bitje, Cameroons. 

Type in my collection, rf <J (Bata). 

The colour of the wings immediately separates it from E. 
corynete «. 


EfitounjE. 

Epiiola entebbeana , sp. n. 

. Upperside: primaries black with the fold below the cell and 
vein 2 deep blue not extending to the termen, a patch of deep blue 
in the cell, a postmedian transverse subcostal oblique bar of con¬ 
fluent spots as in conjuncta, Kirby. Secondaries black above 
vein 6, entirely deep blue below it and right up almost to the 
termen. 

Underside: primaries, costal half brown, a black area below pale 
on inner margin, an ill-defined white interneural small patch between 
veins 2 and 3, and below it a larger interneural whitish patch 
•extended basewards. Secondaries brown with traces of pale 
transverse indefinite lines across the end of the cell in the post¬ 
median and two in the subterminal area. 

$. Upperside: primaries dark brown, with a paler blue area as 
in the male, but less extensive ; a postmedian subcostal bar of four 
distinct oval white Bpots. Secondaries dark brown with a paler 
blue area restricted to the centre of the wing. 

Underside: both wings uniform pale kidney-brown, primaries 
with white spots showing through, secondaries with the transverse 
indistinct lines as in the male. 

Expanse, rf 48, ? 40 mm. 

Hah. Entebbe, Uganda Protectorate; Oban, S. Nigeria. 

Types, cf in the British Museum, ? in Cator’s collection. 
2 c? c? and 1 $. 

It is possible that this may be the Uganda form of conjuncta , 
Smith & Kirby, but the shape of the wings is different, as also the 
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Hue areas in both wings so far as the males are concerned. The 
female from Southern Nigeria seems exactly to lit these males and 
it does not agree with that sex of conjunct a. 

Epitola radiata, sp. n. 

. Upperside: both wings black with very dark blue dashes in 
the cell, in the interneural area below the cell, and between veins 2 
and 3, and also traces of blue scales in the other interneural areas 
in the primaries; in the secondaries with the blue in the cell and 
continued beyond in the median and submedian areas only. 

Underside: dull pale brown, quite uniform, except that most of 
the coll and below it, and below vein 5, is deep black. 

$ . Upperside : both wings dull brown. The primaries with an 
indefinite subcostal oblique row of three obscure pale spots beyond 
the cell. 

Underside as in the male. 

Expanse, 6 39, $ 85 mm. 

Hah . Bitje, Cameroons {Bate f). 

Types in the British Museum. 2 £ cf and 1 $ . 

This is one of a very difficult and obscure section of the genus, 
and is allied to E. mui, Suffert, and sublustris , B-B. 

LYCACNINjU. 

Pseudaleti& catori , sp. n. 

<$. Upperside: both wings dirty whitish yellow, with black 
termen. Primaries with the radial area whitish, apical area and 
termen very broadly black, somewhat as in agrippina , l)ruce, and 
with a similar, but smaller, row of terminal white spots, a small 
obscure black dash near the base on the upper edge of the cell, 
followed by a black spot, cell closed by a broad black dash. 
Secondaries with the termen as in Bruce’s species, but the black 
border is decidedly narrower and the white spots smaller. 

Underside: primaries yellowish white, whiter in the radial area, 
with a black basal dash m the cell, followed by three oblique broad 
black costal bars, two across the cell and a small one beyond it, 
apical area blackish with two whitish spots in it followed by three 
large terminal ones; at the tornus a white terminal spot with a 
small blackish internal edging. Secondaries whitish yellow, with 
two rows of three whitish spots divided by a black line in the apical 
area, and two rows of two white spots in the anal area in a black 
patch. Abdomen black, with whitish segmental divisions. 

Expanse 60 mm. 

J lab. Olle, Kabba Province, N. Nigeria ( Cator ). 

Type in Cator’s collection. 

JPeeudaletie occidentals, sp. n. 

cJ. Upperside: both wings black with white patches. Primaries 
with a small white spot in the cell just before its end, a broad 
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tapering transverse white patch, narrow near the costa to about 
Yein 2 near the termen. Secondaries with a large white oblique 
central area from the base and costa almost to vein 1, terminating 
before it reaches the termen; two white points at the anal angle, 
between which the long black tail is ejected. 

Underside: both wings brown with the white areas as above. 
Secondaries with the fold and inner margin irrorated with yellow 
scales, anal angle with two black spots edged externally with 
metallic scales, edged internally with yellowish, which is edged 
internally by a black dash with a central line of metallic scales; 
a similar larger black dash with metallic scales is further up the 
inner margin. 

Expanse 48 mm. 

Jlab . Bitje, Cameroons ( Bates ). 

Type in my collection. 

Hypolycama bitjeana , sp. n. 

<3 . Upperside: both wings bluish grey. Primaries with bluish 
area extending to end of cell, underneath the smallish cell-patch, 
and descending abruptly to vein 2, along which it runs towards the 
tornus, the rest of the wing black. Secondaries with bluish area 
from vein 1 beyond vein 5, above vein 6 tho costa is black to the 
apex, bluish area interrupted by the broad jagged postmedian 
stripe, and again by a broken submarginal stripe; a black marginal 
spot between veins 2 and 3, and another on the anal lobe. 

Underside: both wings whitish with bronze orange-yellow 
broad stripes. Primaries with the postmedian stripe oblique and 
rather arched; the subterminal dark line from the costa to vein 1, 
angled outwards below the apex, from whence to the termen it is 
suffused with dark greyish. Secondaries with the orange stripe very 
broad, broken at vein 2, and then shifted basewards and angled 
nearly up to the inner margin, subterminal dark line extended 
right round the anal angle to vein 1, a large subterminal black 
spot with orange internal edging, lobe fairly prominent with 
crimson internal edging. 

Expanse 30 mm. 

Jlab. Bitje, Cameroons ( O. L . Bates). 

Type in my collection. 

This should come next to U. tiara , Hew., but the sex-spot is 
much smaller, about half the size—it is bluer. On the underside 
the lines and stripes are broader and in a different position, whilst 
the anal spot is edged internally with crimson, not orange or red. 

Iolaui emlestis , sp. n. 

3 . Upperside: both wings bright sky-blue, extending over the 
sex-mark in the hind wings. Primaries with the blue area large, 
•extending well over the cell and going to the tornus in more or less 
a straight transverse line; apex and termen widely black and 
extending well basewards on the costa. Secondaries with the apex 
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broadly black, extending rapidly and finely to the upper tail, edge 
of anal lobe broadly white with a largish black marginal spot above 
it and a small black and crimson one on the abdominal side; three 
tails. 

Underside white. Primaries with the apex broadly ]>ale brownish 
edged internally with a grey spotted line (confluent) to about 
vein 8. Secondaries with the least trace of a fine poBtmedian line, 
the submarginal line more distinct, a fair-sized black spot near the 
third (upper) tail edged very broadly with carmine, a fine car- 
mine-red line to the anal carmine area, a small blackish spot on 
inner margin. A large black pencil of sexual hairs to the 
primaries. Frons white. Legs barred with black. 

Expanse 40 mm. 

Hah. Bitje, Cameroons, 2000 ft. ( O. L. Bates). 

Type m my collection. 

Apparently allied to Z sihella and harhara , but area of blue 
above and the pattern below different. 

Iolaus hansana , sp. n. 

$. Upperside: both wings white with restricted blue scaling 
at the base. Primaries with the blue scaling extended along the 
inner margin. Apex very broadly black nearly to the cell and 
extending very broadly to about vein 2, where it narrows and is 
broadly black to the tornus. Secondaries with a dark cloud at the 
apex and a submarginal dark stripe from the apex to the anal area; 
anal lobe with a small blaok and orange spot; termen itself black, 
linear. 

Underside, both wings pure white. Primaries with a narrow 
chestnut-coloured line which closes the cell and is followed by a 
broadish chestnut-coloured transverse stripe to about vein 2; 
a curved series of browner intemeural submarginal fine dashes; 
termen broadly brownish grey to near vein 2. Secondaries with 
the same markings as the primaries, the stripe beyond the cell is 
more oblique and is narrowly carried right round the anal angle on 
to the abdominal fold, the submarginal series is a continuous line 
of bright chestnut with a black submarginal spot between veins 2 
and 8 surrounded with pinkish irroration, and another spot at 
the anal angle with metallic-bluish scales and an internal suffusion 
of beautiful pinkish-lilac scales; three anal tails, the uppermost 
very short. 

Expanse 88 mm. 

Rah. Banso Mountains, 6000 ft., Cameroons, September 
( G. L. Bates). 

Type in my collection. 

This species is near Iolaus bolissus , Hew., but is much smaller 
and the pattern easily recognisable. 

Iolaus parva , sp. n. 

<$. Upperside: both wings brightisli blue with black apices and 
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margins. Primary with very broad apex and termen and less 
broad costa, the blue area reaching beyond the cell. Secondaries 
with the black apex much reduced and the termen linear, a small 
black anal lobe-spot edged above with reddish, a larger terminal 
spot between veins 1 and 2 and a smaller one between 2 and 8, a 
fine white subterminal line to the third spot. 

Underside: both wings white with dark transverse lines. 
Primaries with an oblique waved dark line bent outwards at vein 4, 
a subterminal line beyond, apical area slightly brownish, a linear 
dash closes the cell, a small black brush and small shiny patch on 
inner margin. Secondaries with a dark oblique }x>stmedian line 
extending round into the abdominal lobe, but broken inwards at 
vein 2, an indistinct subterminal line, a black lobe-spot with 
metallic-blue scales, a large black terminal spot botween veins 2 
and 8, both of these spots well surrounded with bright orange 
which is confluent between these spots; three tails. 

$> like the male, but the blue area is paler and more restricted. 

Expanse 84 mm. 

Hab . Bitje, Oameroons, 2000 ft. ( G. L . Bates) ; also in Cator’s 
collection from Southern Nigeria. 

Type in my collection. 

I cannot place this small Iolaus near any species, its small size 
and very defined underside markings ought to make it readily 
recognisable. 

Epamera yokoana , sp. n. 

6 . Frons orange-colour. Both wings above pale blue, almost 
silvery, with black apical areas. Primaries with blue area reaching 
nearly to the costa, not reaching the end of the cell, sharply defined 
in an oblique direction to a quarter from the tornus ; sex-lobe not 
prominent, but quite apparent on the inner margin. Secondaries 
above with the blue area from vein 1 a to above vein 8 and ex* 
tending slightly into the cell, a very large silvery shining sex-patch 
nearly to the apex which is black, a slight dark anal lobe-spot 
with a long tail and a shorter one above it. 

Underside: both wings white. Primaries with the apex and 
termen broadly brownish grey to vein 2, and bordered internally 
by a pale chestnut-brown stripe, not a line, the whole of the inner 
marginal area below the ceil is more or less strongly Bhining, but 
there is no pencil of hairs, though there is a small sex-patch on the 
lobe. Secondaries with a similar postmedian stripe as in the 
primaries, angled in anal area as usual and extending in a line into 
the fold, an oblique waved subterminal line from the apex to the 
upper black spot, which is edged internally with orange and has 
bright blue-metallic scales, which edging and scales extend to the 
lobe-spot, which has an external bright pale blue patch of metallic 
soales, the orange-colour is extended m a short stripe into the 
fold. 

Expanse 40 mm. 

Hab. Yoko, Oameroons, 2000 ft., July (G, L . Bates). 
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Type in my collection. 

Tliis species is next to E. mirahilie , H. H. I)., but the sex-patch 
in the secondaries is much larger than in Druce’s insect, and the 
stripes on the underside are different both in position and form. 


Epamera kumboee , sp. n. 

6 . Upperside: both wings pal# sky-blue. Primaries with the 
blue not reaching the upper angle of the cell, but just touching 
the lower angle and'extending nearly to the tornus, more than the 
apical half of the wing is black down to the tornus, inner margin 
with the sexual lobe very prominent near the base. Secondaries 
with the blue area not extending into the abdominal fold and just 
up to vein 5. Sex-patch very large, occupying the whole of the 
cell to the costa and reaching nearly to the apex; apex very 
restricted pale brownish grey. 

Underside: both wings entirely white. Primaries with the cell 
closed by a fine pale brownish dash, postmedian line waved, fine, 
reaching to vein 2, no other mark on the wing. Sex-patcli very 
large, very shining to the tornus and with a pencil of black hairs. 
Secondaries with the cell closed by a very fine brownish dash, 
postmedian brownish line oblique to vein 2, where it is distinctly 
broken, the angled part extending to the inner margin starts from 
a little inwards of the oblique line, upper black spot well away 
from the termen, edged internally with a restricted orange patch, 
black lobe-s]H>t with a .little external metallic-blue scaling and a 
larger internal orange edging, which has scattered pale blue- 
metallic irrorations. Three tails. 

Expanse 38 mm. 

Hab. Kumbo, Nigeria, 5500 ft., October ( G . X. Bates). 

Type in my collection. 

This species appears to stand near E. eethria, Karsch, but the 
shape and direction of the lines are very different. 

Aphnceus neavei , sp. n. 

6 2 . Upperside : both wings dull grey, with the termen finely 
black. Primaries with a white subhyaline spot closing the cell, 
two subcostal similar spots beyond it, and a row of three like spots 
further out, and slightly oblique below vein 5. No markings in the 
secondaries. 

Underside: both wings greyish buff with pearly spots. Primaries 
with two spots in the cell and one at its end, three costal spots 
beyond it touching and below each other, an isolated subapical 
spot and three larger oblique spots below vein 5. Secondaries 
with a large oostal spot near the base with a little one below it, 
a largish subapical costal spot with another below it shifted 
inwaxds, and below that shifted outwards a smaller one, a trace 
of a small dash in the middle of vein 2 ; two dashes on the inner 
margin above the anal angle, a straight, erect, indefinite dark 
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cloudy stripe in the postmedian area from near the apex to the 
anal angle. 

Expanse, cf 36, $ 40 mm. 

Hab . Magogoni swamp, near Witu ( Neave ). 

Types in the British Museum. 1 S and 2 J J. 

This species is quite distinct from any others, but is near to 
A . wagga, E. M. Sharpe. 

Spindasis banyoana , sp. n« 

$. Upperside: both wings dull grey with the underside pattern 
showing through; secondaries with a small black anal s]>ot and a 
smaller one beyond it, separated by orange colour which broadly 
edges both spots internally. Two long tails. 

Underside: both wings very pale lemon-colour approaching 
whitish, with the usual Spindasis markings having traces of 
internal silvery stripes. Primaries with a basal spot immediately 
followed by a broad double stripe from the costa to the lower cell- 
margin, beyond this is an oblique one across the end of the cell 
and spread out half along vein 2; on the costa a small triangle 
followed by a broadish bar from the costa nearly down to vein 8, 
a double submarginal line ; termen rather finely dark and very 
defined. Secondaries with a basal double stripe, and below it 
another on the fold, and a trace of a third below it just on the 
inner margin, a tapering median one across the end of the cell 
ending halfway down vein 2, a postmedian one from the costa to 
vein 4, a submarginal slightly curved one; termen rather narrowly 
dark and sharply defined; a small twin anal spot separated by 
orange-colour, which extends broadly and tapering up to vein 5, 
its external margin obliterating that portion of the internal edge 
of the submarginal double stripe; in this orange band are central 
interneural silvery dashes. 

Expanse 27 mm. 

Hab, Banyo, 8000 ft., Cameroons, August ( G. L, Bates). 

Type in my collection. 

It is, perhaps, nearest 8 . avriko , Karsch; but its upperside 
(unioolorous grey) and the orange stripe from the anal angle on 
the underside should separate the species easily from all others* 

Spindasis ehalybeata , E. M. Sharpe. 

The female of this species is, I believe, unknown; but I possess 
a specimen of this sex, and it will be well to describe it. 

$. Upperside: both wings dark brown without any markings. 
The primaries have the fold and median area to the base warm 
russet-colour. The underside is like the male, but the colour is 
less dark, clearer, and brighter. 

Hab. Bitje, Cameroons, 2000 ft. (Bates). 

Type in my collection. 
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Cupidesthes paralithas, sp. n. 

c i . Upperside: both wings blue with blackish areas. Primaries 
with the blue area confined to the cell and below vein 2; it thus 
has an angulated external edge, rest of the wing black. Secondaries 
blue with the area above vein 6 blackish. 

Underside: both wings white with pale brownish lines much 
broken up. Primaries with irregular twin lines across the end 
of the cell, a postmedian similar fascia, most crenulate as to its 
exterior edge and most irregular on its internal edge, having a 
sharp inward projection along vein 3 and in the space between 
2 and 3, a trace of a submarginal line. Secondaries with a sub- 
basal spot below vein 8 and one below it on the inner margin, 
cell closed by a twin dash; postmedian fascia irregular, consisting 
of eight spots, two below each other on the costa, one shifted well 
oqtwards, two confluent further out, one inwards, one isolated 
right inwards with one on the abdominal fold, a subterminal ill- 
defined line, an anal spot with orange and a black one beyond it. 

9. Upperside: both wings white, primaries with broad costal 
brown border, a very broad apical area, and a broad termen. 
Secondaries with a broadish brown subterminal line, and beyond 
it a marginal row of black marks. 

Underside: exactly like the male, except that the stripes are 
broader. 

Expanse, d* 82, 2 40 mm. 

Hab . Uwet, Adiarbo (S. Nigeria), Bamenda (Cameroons). 

Types in C&tor’s collection. 3 d <S , 1 9 • 

Allied to C. lit has , Hew., but it may be recognised by the 
ground-colour of the underside being quite white all over with 
the pattern just darkly outlined. 

Lycanesthe* baJccri , Druoe. 

When 1 wrote my •* Revision ” of this group and was examining 
the specimens in Hamilton Druce’s collection, I understood that 
he was about to describe this species under the name of ja f and 
1 listed it as such in my ‘‘ Revision ” (Trans. Ent. Soc. Lond. 
1910, p. 58); but he subseauently dedicated it to me, and it is 
therefore advisable to make this correction. 

Triclema inferna , sp. n. 

$ . Upperside : both wings uniformly blackish with the under¬ 
side pattern showing more darkly through. In a really fresh 
specimen probably the colour would be entirely black, not showing 
the pattern through. 

Underside: both wings brownish ash-grey with darker markings 
encircled broadly with white. Primaries with a subbasal wedge- 
shaped mark, followed by a fine line, crossing the cell; a large spot 
closes the cell, and below it, below vein 2, is another large spot; 



400 


Mr. G, T. Bethune-Baker on new 


between veins 4 and 5 is a smaller spot, and from vein 4 to the 
inner margin is a broad stripe; two transverse curved dashes from 
the oosta to below vein 3 outside the broad stripe just referred to, 
a pair of broadish subterminal lines. Secondaries with a broad 
subbasal stripe right aoross the wing, followed by another broad 
oblique stripe right across the wing and crossing the end of the 
cell; between this and the subbasal stripe is a short dash across 
the fold; beyond the cell is another interrupted stripe, beginning 
in a spot on the costa, reaching into the abdominal fold, beyond 
which is another to about vein 2, which is doubled between veins 6 
and 3; subterminal line distinct with a spot in the subanal area. 
Termen finely dark, sharply defined. 

Expanse 19 mm. 

Hah . Bitje, 2000 ft., Cameroons ( Q. L . Bates), 

Type in my collection. 

Not very near any species, but is probably nearest T. fas data, 
Triclema africana> sp. n. 

c?. Upperside: both wings uniform brown. Secondaries with 
a subterminal row of pale spots, and a terminal row of spots 
and a black spot between veins 2 and 3. 

Underside: both wings very pale grey, with darker spots 
encircled with white. Primaries with a wedge-shaped basal spot, 
followed by two dashes below each other, followed by two spots 
in veins 2 and 3, beyond these are several; two spots further out 
between veins 5 and 6 and 6 and 7. A subterminal row of distinct 
spots, beyond which is a dark subterminal one ; termen finely dark. 
Secondaries more or less whitish, with a subbasal band across the 
wing, followed by an interrupted stripe crossing the end of the 
cell; a trace of a very interrupted stripe beyond this, a sub¬ 
terminal narrow stripe, a very mnall anal dark spot, a black spot 
on each side of vein 3 with some red about them. 

2. Similar above, but below white, with the spots as in the 
male, but more exaggerated and contrasting strongly. 

Expanse, 6 24, 2 48 mm. 

Hah . Northern Nigeria and Bitje, Cameroons. 

Type in my collection. 

This species is near T. fas data. 

I am inclined to think that the type is a Gynandromorph from 
the shape of the wings; the legs are, unfortunately, absent* 

Triclema quadricaudata, sp. n. 

2. Upperside: both wings uniformly dark brown with no trace 
of any pattern. Secondaries with four fine short tails at the end 
of veins 1, 2, 3, and 4, which are creamy white like the fringes. 
There is a very fine subterminal whitish fine. 

Underside: both wings brown, with darker markings palely 
and finely edged; termen broadly pale, indefinite as to its inner 



401 


Rhopaloara Jrom the Ethiopian Region. 

margin. Primaries with a basal spot, another closing the cell, 
a postmedian series highly curved, almost angled between veins 4 
and 5, of seven oval confluent spots from the costa to the inner 
margin, that on the costa small, the others largish; a series of 
subterminal lunules, followed by a fine dark line. Secondaries 
with three subbasal transverse spots, the central one small with a 
fourth inner marginal spot touching the third, a large rectangular 
sj>ot closing the cell; a postmedian series of eight largish spots as 
in the primaries, but the seventh and eighth spots in this series 
aro the third and fourth spots referred to earlier, the postmedian 
row receding so very far in this area; a sub’terminal row of 
rather indefinite lunular marks with an anal and subanal spot 
of blue-metallic scales over black spots; there is also a trace of 
reddish edgings to both spots. 

Expanse 20 mm. 

ab. Bitje, 2000 ft., Cameroons ( O . L. Bates). 

Type in my collection. 

This species is very distinct—it is, perhaps, nearest to T. gemmi - 
fora, Neave; but the pattern is different, especially the post- 
median band, and it lacks the four bright subtnarginal spots. 

Azanus tongidensis , sp. n. 

6 . Upperside: both wings pale brownish with pale violet areas. 
Primaries with the cell and three-quarters of the fold below it 
pale violet, all the nervules darkly outlined. Secondaries with the 
area below vein 6 from the base pale violet, extending up to the 
submarginal area, where it terminates abruptly ; a dark triangular 
spot between veins 2 and 8, and a smaller, less distinct one at the 
anal angle. 

Underside: both wings dull grey with slightly darker spots out¬ 
lined with whitish. Primaries with a largish spot closing the 
cell, followod closely by the postmedian band of intemeural spots, 
the first four slightly curved, the second being shifted slightly 
outwards, the fifth somewhat oblique and shifted inwards, the 
sixth oblique also right across the fold and shifted right inwards, 
a trace of a marginal row of spots, more prominent at the tomus. 
Secondaries with three dark subbasal spots below each other, a 
spot closing the cell, postmedian band in a fairly even curve all 
across the wing, the second spot shifted outwards from the first, 
the third and fourth outwards again, the fifth slightly inwards, 
the sixth more inwards, and the seventh large angled spot still 
more inwards, a trace of a marginal row, with the two dark spots 
above repeated and with a slight trace of orange. 

Expanse 22-23 mm. 

Rab. Tongido, S.E. Africa. 

Type in my collection. 2 6 6 - 

This speoies is not near any of the genus. I was at first doubtful 
where to place it; but it is, I believe, an aberrant species of this 
genus. 

Ann. da Mag. N. Tltet. Ser, 9. Vol. xvii. 
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Cyclyriue wollaetoni , sp. n. 

6 • Upperside: both wings dull violet-blue, rather leaden in 
hue, with broadish brown hind margins. Primaries with the 
blue rounded off in the apical area, and with tessellated fringes. 
Secondaries with a round black spot on the subterminal area 
between veins 2 and 8. 

Underside : both wings cinnamon-brown with whitish-grey 
irroration. Primaries with a ground-colour spot at the end of 
the cell, with a postmedian curved band of five reniform spots 
and a trace of a sixth below it; beyond this the subterminal area 
more or less with whitish-grey irrorations with a terminal raw of 
interneuml spots. Secondaries irrorated with whitish grey, with 
pattern standing out in ground-colour. A subbasal very irregular 
and broken band of four spots, the second obsolescent, a median 
irregular band of eight confluent spots, the sixth shifted inwards 
to touch almost the third spot of the subbasal band, a lunular 
row of submarginal marks followed by a marginal row of spots 
inclined to evanescence in the apical area, a dark spot on the 
termen between veins 2 and 8 with metallic-blue scaling. 

Expanse 28 mm. 

Hab. Ruwenzori Mt., 10,000 ft., Uganda Protectorate ( Wol¬ 
laston ). 

Types in the British Museum. 

This species is near noquasea> but the pattern and blue areas 
are decidedly different; it may replace that species in this moun¬ 
tainous area. 

Cyclyriue boma , sp. n. 

cf. Upperside: both wings very dark rich brown with the 
basal three-quarters of the wings dull deep violet, in a dull light 
looking brownish; the secondaries have a deep black marginal 
spot between veins 2 and 8. 

Underside: primaries cinnamon-brown with a large spot in the 
cell and an equally large one closing it, a very broad postmedian 
band slightly tapering towards the inner margin right across the 
wing; termen whitish, preceded by anteneural dark dashes. 
Secondaries darker cinnamon-brown with a more or less confluent, 
almost basal row of indistinct spots across the base sharply out¬ 
lined with white, a similar band more distinct across the and of 
the cell, followed by a small whitish subcostal area, and followed 
by a broad obliaue postmedian band edged with white and with 
its outer edge fairly regular—that is, with no marked outward 
projections. This is followed by a broad white band, beyond 
whioh the wing is brown with a trace of a marginal row of spots 
and the black spot between veins 2 and 8, with a little metallic 
scaling. Fringes of both wings tessellated white and brown. 

Expanse 24 mm. 

Hab. Boma Musinga, S.E. Africa. 

Type in my collection. 4 cf cf. 

This species is allied to C. juno , Btl.; but the blue area is 
decidedly larger and the shape of the band and the spots below 
are quite different. 
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LV. — New Species of Phytophaga {Col.). By G. E. 
Bryant, Entomological Assistant, linpeiial Bureau of 
Entomology. 


Family Eumolpida. 

Metacliroma wolcotti\ sp. n. (Fig. 1.) 

Oblong, convex, black with slight metallic-green tinge, the 
labvum, antennae, legs, epipleuite, apex of elytra, and abdomen 
fuscous. L. 4*50 mm. 

Head metallic black, rugosoly punctured between the eyes, 
less so towards the base, the antenna) and mouth-parts 
fuscous ; the antennas extending to about the middle of the 


Fig. 1. 



Metachroma tcolcotii y ap. n. 


elytra, the first joint more swollen than the second, all the 
joints about equal in length with the exception of the third, 
which is shorter than tiie second or fourth. Prothorax black 
with metallic tinge, almost smooth, with feeble scattered 
punctures, the sides rounded and maigined, with the anterior 
angles strongly toothed. Scutellum tuscous and impunctate. 
Elytra black, less metallic, slightly broader at the base than 
the prothorax, punctate-striate, with tiie punctures becoming 
feebler from the base to the apex, with the apex almost 
smooth and slightly fuscous, the sutural stria well marked. 
Legs fuscous, with scattered pubescence, the femora with a 
slight metallic tinge, the tibiae fuscous, with the middle and 
hind pair strongly notched at the apex, the tarsi fuscous but 
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slightly paler than the tibice, claws bifid. Underside with 
the coxse and abdomen fuscous, the first segment the longest, 
the other segments about equal to each other, with short 
scattered pubescence. 

Haiti: Port au Prince, v. 1925, at light ( 0 . N. Wolcott ). 

Allied to M. adusta 9 SuflY., from Cuba, but may be distin¬ 
guished by its larger size, metallic tinge, and the sti iso not 
nearly so strongly or closely punctured ; also the apex of the 
elytra is not so well marked with fuscous. 

Family Halticida. 

Aphthona hargreavcsi , sp. n. (Fig. 2.) 

Entirely pale flavous, with the exception of the apical joint 
of the antennas, the labruui, and the apex of the hind femora, 


Fig. 2. 



Aphthona hargreavesi, sp. n. 


which are black ; the prothorax impunctate ; the elytra with 
very fine punctures. L. 2 mm. 

Head impunctate, the labrum black, the frontal elevations 
distinct, bounded above by oblique grooves; the antennae 
extending not quite to the middle of the elytra, the four basal 
joints and the basal half of the fifth flavous, the apical joints 
black, the first and second a little more swollen than the 
third, and the first about as long as the second and third 
combined, the four terminal joints more elongate and thick¬ 
ened than the preceding. Prothorax a little broader than 
long, slightly narrowed in front, with the sides slightly 
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rounded, and angled in front, impunctate. Elytra a little 
widei at the base than the piothorax, subparallel, with the 
apex rounded, the suiface with very fine scarcely visible 
punctuies. Legs with the posteiior femoia stiongly in- 
crassate, with the apical portion tinged with black, the tibiae 
slightly dilated at the apex, the first joint of the posterior 
tarsi as long as the following joints together. Underside 
with slight pubescence, with the vential segments about 
equal to each othei. 

Sierra Leone : Blama, 11. i. 1925 ( E . Hargreaves ); 
eight specimens. 

Allied to A. marshalli, Jac., and A . minuta , Jac.; differs 
from the lattei in its largei size and black apex to the hind 
femora; in A . marshalli the hind femoia ate entiiely black 
and the puncturation of the elytia stronger. 


Aphthona sierrcdeonis , sp. n. (Fig. 3.) 

Subquadrate-ovate, the head, prothorax, basal joints of the 
antenna), and legs leddish fulvous, the hind iemora tinged 

Fig. 8. 



Aphthona surralconUf sp. n. 


with piceous, the elytra metallic greenish blue finely and 
closely punctured, underside with the meso- and metasternum 
and ventral segments piceous. L. 2 mm. 

Head reddish fulvous, impunctate, clypeus strongly raised 
between the antennas, the labrum piceous; the antennae 
slender, reaching to about the middle of the elytia, the four 
basal joints fulvous, the fifth and lemaining teiminal joints 
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black, the first joint longer than the second, ami the second 
a little shorter than the third and more ovate, the remainder 
about equal to each other. Prothorax subquadrate, reddish 
fulvous, broader than long, the sides very slightly rounded, 
with the anterior angles oblique, the surface impunctate. 
Scutellum blue-black. Elytra metallic greenish blue, wider 
at the base than the prothorax, convex, with the shoulders 
moderately prominent, the surface finely and closely punc¬ 
tured. Legs reddish fulvous with fine greyish pubescence, 
the hind femora tinged with piceous. Underside with the 
meso- and metasternum and ventral segments piceous, clothed 
with scattered pubescence. 

Sierra Leone : Blama, 11. i. 1925 ; eight specimens ( E. 
Hargreaves ). 

Allied to A . bohemani , Jac., from which it is distinguished 
by its much smaller size, its colour more green, the elytra 
more strongly punctured and lass convex, and the hind 
femora only tinged with piceous. 


Clicetocnema metallica, sp. n. (Fig. 4.) 

Metallic bronze, the antenn® flavous with the apical joints 
fuscous, the legs flavous with the hind femora fuscous; head 
impunctate except near eyes, but very finely sliagreened, eyes 
very prominent; prothorax finely and irregularly punctured; 
elytra deeply punctate-striate. L. 2 mm. 

Head metallic bronze, finely sliagreened, with a few large 
punctures near the inner margin of the eyes, which are very 
prominent; antennae with the six basal joints flavous, the 
two basal joints more swollen than the following, the five 
apical joints fuscous and broader, extending a little beyond 
the shoulder. Prothorax transverse, metallic, with fine and 
scattered punctures, the sides margined and the anterior 
angles well rounded. Scutellum impunctate, subtriangular. 
Elytra convex, subcylindricai, rounded at apex, strongly 
punctate-striate; the fifth, sixth, and seventh strife meeting 
before reaching the apex and continued as one; the inter¬ 
stices at the sides longitudinally convex. Legs flavous, with 
the bind femora fuscous, the middle and posterior tibiss 
toothed below the middle on the outer margin. Underside 
with the metasternum rugoaely punctured, the ventral 
segments distinctly but sparingly punctured; the first 
segment the longest, equal to the three following, the third 
and fourth equal to each other and together equal to the 
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second, the fifth longer than the third and fourth together 
and more stiongly punctured. 

Sierra Leone: Pokunm, 3. ii. 1925 ; one specimen (E. 
Hargreaves'). 


Fig. 4. 



A very distinct species, and may be distinguished from 
the known African species by its more prominent eyes, the 
nearest ally being C. semiregulata, Jac. 

Chcetoonema tecs, sp. n. (Fig. 5.) 

Ovately subquadrate, black, shining; head impunctate; 
prothorax very finely punctured ; elytra strongly punctate- 
striate, with the interstices smooth and shining; antenna 
and legs fulvous, with the hind femora black. L. 1*25- 
1*50 mm. 

Head black, impunctate, with a small depression above 
each eye ; the palpi fulvous ; the antenna fulvous, with the 
five apical joints slightly fuscous and more elongate, ex¬ 
tending to about the middle of the elytra. Prothorax blaok 
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and ahining, very finely punctnred, convex and transverse, 
with a row of larger punctures along the basal margin; the 
sides slightly rounded. Scutellum black and impunctate, 
slightly transverse. Elytra of subquadrate form, black and 
shining, strongly and regularly punctate-striate ; the inter¬ 
stices impunctate, but very slightly costate at the sides. 
Legs fulvous, with the hind femora black, the front and 
intermediate femora slightly fuscous in the middle, the middle 
of hind tibise with a tooth below the middle. Underside 
black, with the sternum impunctate and shining ; the ventral 
segments feebly punctured with short scattered pubescence. 


Fig. 5. 



. Differs in its smaller size and in having the first joint 
of the front tarsi more swollen. 

Sierra Leone : Rotifunk, 10. x. 1924; twelve specimens, 
on maize (E. Hargreaves). Makrambe, 26. ix. 1924 ; three 
specimens, on grass (E. Hargreaves). 

Allied to C. subquadrata, Jac., and C. compressipes, Baly, 
in structure. Easily distinguished from the latter bv its 
much smaller size and its colour, and from 0 . subquadrata , 
Jac., from Mashonaland, by the colour of the legs and its 
more shining and polished appearance. 


Argopistes hargreavesi, sp. n. (Figs. 6, 6 b.) 

Ovate, convex, castaneous ; head black and finely punc¬ 
tured; prothorax black, with the basal part castaneous in 
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the middle, finely punctured ; elytra castaneous, with the 
apical third black and the outer margins narrowly black, very 
finely and irregularly punctured ; underside castaneous, with 
the apical segment black. L. 2 mm. 

Head nearly hidden in the prothorax, black, with the 
front and clypeus castaneous, finely punctured, with a narrow 
longitudinal impression extending from between the insertion 
of the antenna* towards the base ; antennas flavous, extending 
to beyond the base of the elytra, the first joint twice as long 
as the second, the second more swollen and a little longer 
than the third, the five apical joints stouter. Prothorax 
transverse, widest at the ba«e, with the sides rounded and 
contracted in front, black with the basal part castaneous in 



Argopistes harp eavcii, sp. n. 

Fig. 6.—Upper surface, a, head and prothorax viewed from in front. 
Fig. 0 b. —Lower surface. 


the centre, finely punctured, Scutellum castaneous, triangular 
and impunctate. Elytra broader at the base than the pro¬ 
thorax, castaneous, with the apical third black, extending 
obliquely to the middle of the outer margin, thence very 
narrowly black to base, very finely and irregularly punc¬ 
tured. Legs castaneous, with the hind femora very much 
enlarged, black, armed at the apex with a stout black blunt 
spur; intermediate femora pitchy. Underside castaneous, 
with the apical ventral segment black ; front coxal cavities 
open; tbe metasternum transverse, with a narrow longi¬ 
tudinal impression in the middle; the ventral segments about 
equal to each other, feebly punctured, with scattered pubes¬ 
cence. 
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Uganda : Kampala, 17. xi. 1923; four specimens (77* 
Uargreaves ). 

Evidently a variable species, one female being almost 
entirely castaneous, with only a faint tiace of the black 
apical marking. The smallest species at present known 
from Africa. 

Grepidodera sulcata , sp. n. (Fig. 7.) 

Fulvous, with the exception of the seven terminal joints of 
the antennae, which are fuscous, and the elytra metallic blue ; 
prothorax very finely punctured, with a deep and broad 
transverse sulcus at the base, not extending to the sides ; 
elytra punctate-striate. L. 2\50 mm. 

Head and labrum fulvous, impunctate ; antennee not quite 
extending to the middle of the elytia, the four basal joints 
fulvous and the seven terminal joints fuscous, the two basal 


Fig. 7. 



Lrepidodera sulcata, sp. n. 

joints more thickened and the third to the tenth about ecpial 
to each other, with the terminal joint longer and tapering. 
Prothorax fulvous, finely punctured, transverse, nearly twice 
as broad as long; the sides marginal and nearly straight, but 
slightly contracted in front, with the anterior angle acutely 
produced ; a broad and deep sulcus at the base, not reaching 
the sides. Scutellum fulvous and impunctate. Elytia wider 
at the base than the prothorax, metallic blue, rather feebly 
punctate-striate. Underside and legs fulvous, with the 
ventral segments about equal to each other. 

Sierra Leone: Njala, 14. vi. 1925 ; two specimens (2?. 
Hargreaves ). 

Allied to <7. peringueyi, Jac., from S. Africa, but easily 
distinguished by its smaller size, all the lege fulvous, the 
much deeper and broader sulcus at the base of the prothorax, 
and the striss of the elytra not so well defined. 
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LVI.— Note on a new Species of Plieretiina from Rangoon . 

By G. E. Gates, Rangoon, Burma. 

Pheretima planata , sp. n. 

Description of the Type-specimen.—External Character¬ 
istics. Length 116 mm. Diameter in the widest part 4 mm. 
Number of segments 142. Colour : dorsally bluish grey, 
slightly deeper anterior to the clitellum, ventrally greyish. 
The clitellum is greyish brown. 

Anterior to the clitellum the worm is flattened dorso- 
ventrally. 

The prostomium and the anterior part of the first segment 
are withdrawn into the buccal cavity. 

There are two secondary furrows on each segment from 
v. to xiii., oue anterior to and the other posterior to the 
setae of the segment. Similar furrows are present on 
the segments posterior to the clitellum, but do not mark off 
a oonspicuous seta-bearing ridge. 

The first dorsal pore is in 11/12. 

The set® begin on segment ii. None are noticeably 
enlarged either anterior or posterior to the clitellum, and the 
intersetal distances are practically the same all around 
the segment. The tetal circles are uninterrupted by either 
dorsal or ventral breaks. In the preserved worm the setae 
hardly project' at all, and hence the worm is unusually 
smooth to the touch for a Pheretima. 

The clitellum extends from 13/14 to 16/17 (3). It is 
ring-shaped and complete on all the segments. Setae are 
present, but the dorsal pores are lacking. 

In the seta] circle of xviii. are two slit-like apertures. 
Between these apertures are ten setae. Each aperture is 
surrounded by a circular lip on which there are no setae, but 
which is not sharply marked off from the rest of the 
segment. The slit lies in the direction of the setal circle. 
The aperture passes through a narrow neck, with the anterior 
and posterior margins nearly in contact, into a large circular 
chamber with a dome-shaped roof. On the roof are several 
minute round papillae bearing at their centres pores, which 
are the openings of the ducts from the glands of xvii. and 
xix. A slightly larger whitish papilla bears at its centre a 
tiny opening which is probably the male pore, as the thin 
ectal end of the prostatic duet passes into the wall of the 
chamber just behind this papilla. 

The female pore is a conspicuous but small opening at the 
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bottom o! a circular depression on xiv. It is in line with 
the setae of that segment. 

The spermathecal pores are in the lateral line, two pairs, 
in 6/7 and 7/8. There are two, three, or four minute round 
greyish papillae close to the intersegmental furrow in the 
region of each spermathecal pore. There are no other 
genital markings. 

Internal Anatomy . The septa are present from 4/5 on with 
the exception of 8/9 and 9/10, which are absent; 5/6, 6/7, 
and 7/8 are slightly thickened. 

The gizzard is laterally flattened, slightly conical at the 
anterior end, with an enlarged rim at the posterior end. 
The intestine begins in xv. On the left side a caecum passes 
from xxvii. forward into xxv. On the right side the csecum 
is confined to xxvi., bent up along the side of the intestine 
with the free end turned forward dorsally. 

There are three pairs of commissures in the combined 
gizzard-segment. The most anterior pair is small. The 
right commissure of the second, which belongs to ix., is 
very small, but the left vessel is large, as are also the vessels 
belonging to x. The last heart is in xiii. No red masses 
of acinous blood-glands such as occur in Pheretima posthuma 
are present in v. or vi. Lymph-glands are present, small. 

The usual nephridial masses on the anterior faces of 5/6 
and 6/7 are present. 

Testis-sacs two pairs, one each in x. and xi., the anterior 
pair close up under 10/11. The two sperm-ducts of a side 
come together in xii. Seminal vesicles two pairs, one each 
in xi. and xii., those of a segment in contact dorsally over 
the dorsal blood-vessel, smooth-surfaced, edges incised, but 
not lobed. The prostates lie in segments xvii.-xxi. and are 
much lobed. There is a large dome-shaped chamber in 
xviii., filling the space between 17/18 and 18/19. Anterior 
and posterior to this chamber, in segments xvii. and xix., are 
roundish glandular masses. Each mass at first sight appears 
to be a single gland with a single duct passing forward or 
backward, according to segment of the mass, on to the roof 
of the chamber in xviii. If one of these “ glands ” is 
examined in a drop of glycerine or lactophenol under the 
microscope it is readily seen to be an aggregate of smaller 
glands, each of which has its own duct. These glandular 
masses are grouped together in the posterior part of xvii. 
and the anterior part of xix., and the grouped masses are 
covered over with connective tissue* Close to the septa in 
this region are strong iridescent muscular bands, passing 
from the lateral to the ventral parietes. The prostatic duct 
rises from the outer edge of the dome-shaped chamber, 
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passes forward on the roof, and at the anterior edge bends 
in such a way as to form a U-shaped bend with the limbs 
close together and the opening of the U directed posteriorly. 
At a point opposite its appearance from the roof of the 
chamber, the outer limb bends downwards and passes under¬ 
neath itself to turn outward again, after receiving the 
sperm-duct, into the prostate gland. 

The ovaries are rather unusual in appearance, being 
smooth-surfaced ovoid-shaped bodies attached by the broader 
base to the usual place on the posterior face of septum 12/13. 
The ova injside are irregular in shape. The oviduct funnels 
are small, in the usual place. 

The spermatlieca3 (text-fig. 1) are two pairs, one each in 
vii. and viii. The duct is shorter than the ampulla, from 



Pheretima planata , sp. n. 

Fig. 1.—Spermatheca, X ca. 15. 

Fig. 2.—Gland accompanying spermatheca, X ca. 15. 

which it is clearly marked off. The ampulla is oval in out¬ 
line and the surface curiously wrinkled. A single diverti¬ 
culum arises from the inner side of the duct close to the 
base, the ental half is slightly thinner but much less trans¬ 
parent than the ectal half. The length of the diverticulum 
is greater than the combined lengths of the duet and 
ampulla. Internal to the spermathecal duct one, two, or 
three flattened glands (text-fig. 2) with enlarged ental ends 
pass into the body-wall separately from each other and from 
the spermathecal duct. These glands are not quite as long 
as the spermathecal diverticulum. 

Distribution . Rangoon y during the months of September 
(1924), August (1925). 

Remarks. Six other specimens are 128-176 mm. long, 
4-5 ^ mm. in diameter, with 85-115 segments. The pro- 
stomium in all specimens is withdrawn into the buccal 



414 On a new Species of Pheretima from Rangoon. 


cavity. In one specimen a minute weak spot in the dorsal 
body-wall resembling a dorsal pore is visible in 10/11. 
Four specimens have twelve setae each between the apertures 
on xviii., one has thirteen setae. The typhlosole is small 
aud ends about 30 mm. from the posterior end of the worm. 
The spermathecal ampulla may be oval, circular, or heart- 
shaped in outline. The prostatic duct always has the 
U-shaped appearance, but in several specimens the opening 
of the U is anteriorly instead of posteriorly. The commis¬ 
sures of segments ix.-xiii. all pass into the ventral vessel. 

This worm differs in one important respect from all other 
species of Pheretima hitherto recorded from India, Burma, 
and Ceylon, as it is the first species to be recorded from this 
region having two pairs of spermathecal pores in 6/7 and 
7/8. A number of species of this genus with similarly 
located spermathecal pores are recorded by Beddard in his 
Monograph and by Michaelsen in the ‘ Tierreich ’ volume on 
the Oligochmta. The present species differs from all such in 
points of specific importance. Other species of this genus 
have been described since the publication of the works just 
mentioned, but to many such descriptions the writer does 
not have access. 

Burma is frequently said to belong to the Pheretima 
“ domain.” There have been up to this time thirteen species 
of Pheretima recorded from Burma, exclusive of the Andaman 
and Nicobar islands. These are :— 


Pheretima fees (Rosa). Recorded by Rosa from Kawkareit. 

- birmanica (Rosa). „ „ „ Bhamo. 

- carinemis (Rosa). „ „ „ Meteleo. 

- bournei (Rosa^). „ „ „ Cobapo. 

- peguana (Rosa). ,, „ „ Rangoon. 

- houlleti (K. Perr.). „ „ „ Palon. 

- andersoni, Mich. „ Mich, from Amherst. 

- heterochata „ „ ,, „ Mahchio. 

— lignicola, Steph. „ Stephenson from Thin- 

ganyinyaung to Myawadi. 

—— j posthuma (L. Vaill.). Recorded by Stephenson from 
Yenangyoung, Magwe, Northern Shan States. 

- anomala , Mich. Recorded by Gates from Rangoon, 

Insein, Thonze, Zigon, Prome, Bassein, Pyapon. 

.— insolita, Gates. Recorded by Gates from Rangoon, 

Insein, Bassein. 

- planata , Gates. Recorded by Gates from Rangoon. 


Of these, peguana , houlleti, heterochata , lignicola, and 
posthuma are peregrine, and of little or no value for zoogeo- 
graphical discussions. Perhaps P. anomala should be added 
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to this list, but, as it has been found outside of Burma only 
in the Botanical Gardens of Calcutta, it is possible, if not 
probable, that it was carried to that place in botanical ship¬ 
ments from Burma. Worms have been carried in this way 
much longer distances. Of the remaining eight endemic 
worms only three occur in Rangoon and the immediate 
vicinity. These are P . anomala , P. insolita , and P. planata , 
and none of these three is very common. 

In contrast with these three uncommon endemic Phere - 
tima, there have been recorded from Rangoon eight endemic 
species of the subfamilies Monihgastrinm and Octochsetinm, 
some of which arc very common. So far, then, as Rangoon 
city and its immediate vicinity is concerned, it is hardly 
possible to call it Pheretima domain. 
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LVII .—Observations on some British Species of Sponges 
belonging to the Genus lteniera. By Maurice Burton, 
M.Sc. 

(Published by permission of the Trustees of the British Museum.) 

The story of the variability of the sponges growing in the 
littoral zone, as recounted in the following pages, furnishes, 
to my mind, a very pretty study in variation, and presents 
to the systematist a valuable guide to a better understanding 
of the group as a whole. Startling as my observations and 
conclusions may appear, they are no more remarkable than 
the variations which I have observed in more than a score of 
other species, accounts of which 1 hope to publish in due 
course. It must be confessed that the following results 
surprised me not a little, and I should still be in doubt as to 
the accuracy of my deductions had I not examined the 
evidence again aud again, and, still more important, received 
corroboration in a number of parallel but independent 
cases. 

Of all groups of sponges there is none to rival the Haplo- 
•cleridce in the utterly hopeless state of confusion of the 
classification or in the multiplicity of its genera and species. 
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As an indication of the state of chaos into which it has sunk, 
one need only draw attention to the fact that writers have, 
from time to time, found it impossible to refer given speci¬ 
mens to their correct species, and have preferred to leave 
them unnamed rather than add to the already existing con¬ 
fusion (<?/. Hentschel 1912, Stephens 1912, 1921, etc.). 
Nevertheless, when one takes a comprehensive survey of the 
group, it becomes abundantly clear that the difficulty of 
distinguishing one species from another is appareut rather 
than real, and is due more often to misconceptions of earlier 
writers than to actual obstacles ou the part of Nature. This 
is particularly true of the geuus Reniera , and in the following 
pages I hope to make it clear that upwards of a score of 
species referred by Bowerbank (1874, 1882) to the genera 
Isodictya and Halichondria , and belonging more properly to 
Reniera and Chalina , express, in reality, nothing more than 
the normal variations within a single species. My observa¬ 
tions are based upon the examination of large numbers of 
specimens from the British coasts, together with quite a 
number of others from various parts of the world. More¬ 
over, I have carefully compared the variability of this 
species with that of others, both closely- and distantly- 
related. Amongst other things, my observations expose 
the fallacy of determining species by means of isolated 
specimens. 

If we examine Bowerbank’s (1874 b, pp. 275-76) state¬ 
ments, we learn that the first four species of his genus 
Isodictya (/. cinerea , /. permollis , I. peachii , and /. simulo) 
were originally referred by Johnston to one species, Hali- 
chondria cinerea . Bowerbank, while admitting the apparent 
identity of all four specimens with each other, separates 
them solely on trifling variations in size of spicules. In 
view of the admittedly variable limits in size of sponge- 
spicules, can anything be more misleading? These four 
species I propose to regard as one, Reniera cinerea (Bwk.), 
since the genus Isodictya , with /. palmata (Johnston), Bwk., 
as the type-species, is reserved for a different class of sponge 
(vide Dendy, 1924). Deudy’s (1916 a, p. 109) and Stephens's 
(1921, p. 7) suggestions may be accepted as correct, there¬ 
fore. Accordingly, we now have a species whose form may 
be encrusting, massive, or subramose, and whose colour is 
pale purple or lilac in life, brown or yellow in the dried 
state. In my own specimens I have some, agreeing in form, 
colour, habitat, etc., in which the skeleton contains more 
spongin than usual. They are, in fact, readily referable to 
the genera Chalina or Pachychalina, or even, in some cases, 
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Ceraochalina. This need occasion no surprise, in view of my 
observations already expressed elsewhere (Burton, 1926). 
It is a very curious fact that spongologists can contem¬ 
plate the additiou of more silica to the spicules of a certain 
sponge, thus increasing their size, or the variable quantity 
of spongin composing the fibres of a Eueeratose sponge, or 
the presence or absence of spongin in the skeleton of a given 
species in some other group of sponges, and regard them as 
of no taxonomic importance, yet when dealing with the 
Ilaploscleridte are prepared to define genera on the relative 
proportions of spongin present as in Reniera , Chalina , 
Pachychnlina , or Ceraochalina . 1 have no doubt at all that 

the transition from one to another of these genera, as hitherto 
understood, may occur within a single species as a normal 
variation. I shall return to this point again later. 

Except for the occurrence of styli among the more 
normal oxea, a not unusual thing, /. varians differs in no 
essential detail from R. cinerea , nor does /. eleyans , but for 
the fact that the colour in the living state was not observed. 
/. macandrewii differs only in the slightly larger size of 
the spicules and in the slightly larger and more fistulous 
character of the vents, the latter, again, a negligible point 
(vide infra), while 7. rosea could be confidently regarded as 
a synonym of R. cinerea , but for the colour, which is a lose- 
pink as against lilac or pale purple. The differences between 
these three colours are very slight. Since the question of 
the taxonomic value of colour is raised, it may be worth 
while to append my own observations on these forms. 
Generally the colour ranges from yellow to a reddish brown, 
some specimens, however, are a dull green, others rose-pink 
or purple. Further, in a number of examples of Chalina 
oculata from the same locality a similar range of variation 
was found, from yellow to green, rose-pink, and purple. In 
the /tentera-forras, moreover, the shades of colour found 
graded easily from one to the other. Among those of a 
reddish hue some were yellow tinged with pink, others pink, 
some a deep blood-red or only reddish brown—in fact, 1 do 
not make an extravagant claim when I suggest that suffi¬ 
ciently assiduous collecting would enable the collector to 
obtain specimens, similar in external form, in which the 
various shades of colour would pass insensibly from one to 
the other of any of the colours referred to. In some cases 
the colour was completely lost on drying, in others partially 
or not at all. Immersion in spirit usually results in total 
loss of colour. Since these observations coincide with those 
of other authors and with my own on diffeient species, I 
Awn. & Mag . TV. Hist. Ser, 9. Vol. xvii. 27 
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propose to regard the colour in this species, at all events, as 
of little value to the systematist—rather it provides a field 
for the combined activities of the naturalist and the bio¬ 
chemist. 

In 7. simulans the general appearance differs little from 
that of R . cinerea , but it is more branched and the colour 
ranges from dull green to dusky brown. Stephens (1921) 
records the finding of it as thin encrustations or branching 
masses, often growing into “ more erect, rounded, and anas¬ 
tomosing branches,” ranging from rusty brown to greyish 
brown or grey. Clearly, the colour in these forms is not 
constant. On the other hand, the same author (1912, p. 24) 
found that R . peachii , which she rightly regarded as a 
possible synonym of R. cinerea , grew in cushion-like or 
branching masses. Surely two species so similar, from 
identical habitats and localities, separated by such trivial 
differences, can no longer be regarded as separate? 

7. mammeata differs only from R . cinerea in the cream- 
white colour and mammiform vents, but, according to my 
own observations, I find it possible to take two specimens, 
identical in all other respects, and observe in one only 
mammiform vents and in the other vents level with the rest 
of the surface. A third specimen may possess both kinds 
and, in addition, fistulous vents. It is clear also that all 
three types of vent may be easily derived the one from the 
other by a slight difference in the degree of development of 
the oscular margin. Further, the diameter of the oscules 
iu any of the three types may vary from 1-3 mm. or more 
in diameter. 

Both Halichondria mcintoshii and Isodictya dens a differ 
from the foregoing only in colour, here brown, that it forms 
a thinner incrustation, and that there is slightly more 
Bpongin around the primary fibres. 7. gregorii is but a 
thinner incrustation still. 

7. ramus cuius , a light lake, rosy-violet, or pale violet in 
colour, differs from 7. rosea only in the slightly greater 
development of spongin. Indeed, their author separated 
them on size of spicule only. Mammiform oscules are here 
of occasional occurrence 1 [vide Bwk. 1882, p. 115). 

7. clava is merely an immature form of the same species, 
while 7. luteosa is a closely-allied form which has become 
mixed up with the branches of a Fucus sp., a not uncommon 
occurrence in littoral sponges, while Halichondria regularia 
is only a malformed example of R> cinerea . 

1 . ingalli , according to some notes made by Carter 
after examining the type-specimens, is synonymous with 
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J. simulant , an opinion with which I agree, and, further, 
1 can consider Halichondria condensa only as a slightly 
more robust specimen of the same species. Again, I.pallida 
represents this robust growth taken a stage further. 

Regarding 1. fistulosa , white with a tint of pink, I need 
only quote Bowerbank (1882, p. 122), “1 also found a 
specimen of Isodictya fistulosa , which in some cases might 
be readily confounded with /. mcandrewii” The latter 
species I have already discussed, and, since the only difference 
between /. fistulosa and the rest is the slightly more fistulous 
nature of the vents, 1 think we need not hesitate to regard 
it also as a synonym of R . cinerea. 

For the rest, /. dichotoma and /. pygmcea are similar to all 
the foregoing, except that the skeleton is more nearly that 
of a C/ialina and that they are of more erect growth. This 
raises a rather interesting question which I hope to discuss 
later. 

So far I have not stressed my own observations, but have 
been content to discuss Bowerbank’s species largely on their 
own merits, for I feel that a comparison of his figures and 
remarks, together with the other evidence at our disposal, 
leads one inevitably to the suspicion that all the species of 
Isodictya I have discussed are extremely closely related. 
As already mentioned, I have collected numerous examples 
of these forms from a strip of beach at Littlehamptou about 
two miles long. In this collection I have been able to 
duplicate practically every one of the species here discussed, 
while, in addition, there are so many intermediate forms as 
to leave no doubt in my mind that the external forms of all 
species are but the shapes assumed by individuals of a single 
species growing in slightly different positions and subject 
to the usual variations in the rate of nutrition, etc. This 
remark applies even to /. pallida . Had 1, in naming fresh 
species, used Bowerbank's methods, it would have been 
necessary to erect upwards of a hundred such species. 
According to remarks in Carter's MSS., he regarded that 
author's liberality in naming his species in much the same 
light as I do—that it is absurd. 

It is interesting to note that Halichondria panicea , which 
also grows in profusion along the Littlehamptou beach, 
varies in external form in almost exactly the sume way as 
Reniera cinerea , as here understood, ranging from thinly 
encrusting, massive, ramose, branching to spherical (one 
specimen about 10 cm. in diameter). The following remarks 
may be applied to both species, with this reservation that 
the growth is on the whole more robust in the former- 
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The sponge may be thinly incrusting, massive, ramose, or 
composed of cylindrical branches which may remain separate 
or may anastomose. From the main portion of the sponge 
short erect branches may arise. The oscules may be small 
with the margins level with the general surface, papillose or 
fistulous, always with a greatly varying diameter. Often 
the vent may be chimney-like with the openings of the true 
oseules arranged around the inner face in the manner of a 
Siphonochalina (cf. Bowerbauk, 1874 n, pis. xxxix., xl.). The 
pores vary in size, so that the tessellated appearance of the 
surface is not coustant. In one ease two specimens were so 
similar in appearance that I took them to be identical the 
one with the other, but, on examining them microscopically, 
I found that one was Halichondria panice a with smaller 
pores than usual so that the characteristic reticulate surface 
of this species was inconspicuous, while the other was 
Reniera cinerea with larger pores than usual so that the 
surface exactly simulated the Halichondria . In both species 
where cylindrical branches occur, the oscules tend to 
arrange themselves in linear scries along the margins of the 
branches. 

A further relevant note in Carter’s MSS. concerns Bower- 
bank (1874 b, pi. lxviii.}. Referring to Chalina yrantii , he 
Bays, “ Here again, excepting the form of the spicule, which 
goes for nothing, this might be figs. 1, .3, or 4, or any of the 
soft ones.” Figs. 1, 3, and 4 are the external forms of 
Chalina flemingii and C. montaguii , and I agree with Carter 
that the three species are synonymous. Moreover, since 
Reniera cinerea may develop sufficient spongin to be called a 
Chalina , the external forms of Bowerbank’s Chalinas are 
sufficient to show that they are synonyms of that species. 
Ferrer (1914 c) relegates Chalina montaguii to Pachyckalina, 
thus supporting my contention that Pachyckalina is but one 
degree removed from Chalina and, as at present understood, 
not logically separated from it. The ,c soft ones” referred 
to by Carter are Chalina limbata and Chalina gracilenta , 
which he rightly regarded as two forms of one species only, 
and, moreover, was inclined to regard them as aborted 
growths of the other Chalinas. This latter I disagree with, 
since Stephens has apparently been able to identify them by 
characters which do not warraut their inclusion among any 
of the Isodictyas or Chaliuas I have discussed. Accordingly, 
I prefer to retain Chalina limbata , or Pachyckalina limbata 
according to Stephens (/. c.) be it noted, as a distinct 
species. 

Assuming now that my Littlehampton specimens are 
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individuals representative of the variations in Reniera cinerea , 
it will be of value to append here some of my observations 
on the construction of the skeleton. 

In those which could be confidently assigned to the genus 
Reniera i as hitherto understood, the skeleton was found to 
vary enormously in the size, shape, and disposition of the 
spicules. A group of ten specimens -was taken, practically 
identical in external form and colour, which could be placed 
in one or other of the following categories, following the 
arrangement of the spicules :— 

(a) Skeleton subisodictyal, unispicular, with tendency to 
form triangular meshes, spongin only on ends of spicules. 

( b) Skeleton isodictyal, unispicular, with spongin usually, 
but not wholly, confined to the ends of the spicules. 

(c) Skeleton isodictyal, primary lines multispicular (2-6 
spicules), secondary lines unispicular, spongin chiefly con¬ 
fined to ends of spicules or forming at most a delicate sheath 
around the primary lines. 

( d ) Skeleton isodictyal, primary and secondary lines both 
multispicular, spongin as in (c). 

(*) Any of the foregoing, more usually (c) or ( d ), may 
be further modified by the presence of a number of loose 
spicules between the meshes of the main skeleton, giving the 
skeleton a Halichondroid appearance ( cf . Dcndy, 1921 b, in 
Chalina confusa). 

The spicules are oxea which may be straight or curved, 
stout or slender, sharply or bluntly pointed. Often they are 
replaced by styli, more rarely by strongyla, sometimes 
isolated oxea, here and there, are centrotylote. The length 
of the spicules varies from about ‘080 to *150 mm., the 
thickness from *004 mm. or less to *012 mm. Spicules 
from one part of the sponge may be of the larger size, while 
those from another part 2 cm. away will be of the smaller 
size. Frequently in sections it appears that the spicules fall 
into two distinct categories, large and small, but other 
sections from different parts of the same sponge show that 
this is not true for the whole sponge, and may, 1 think, have 
something to do with the growth of the sponge at that point. 
Just as the spicules vary from one part of the sponge to 
another, so docs their arrangement aud also the quantity of 
spongin associated with them. Often thick isolated patches 
of spongin may be seen [cf. Stephens, 1921, p. 8). 

The remainder of my Littlehampton sponges could be 
distributed among the genera Chalina , Pachychalina % and 
Ceraochalina, yet in form and appearance they were almost 
indistinguishable from the Reniera- like forms. It is easy to 
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see how they can be derived from the latter. A Rcniera 
with skeleton (a) or ( b ), by the addition of a little more 
spongin so that it coats the whole spicule, would become a 
Chalina; with more spongin, especially if the spicules be 
fine egad slender, it would become a Ceraochalina. With 
skeleton (e) or (tf), with the addition of more spongin, the 
individual becomes a Chalina or Pachychalina according to 
whether there are few or many spicules side by side in the 
primary lines. Need we comment further on the inadequacy 
of our previously accepted ideas concerning these four 
genera? 

Other species which must be regarded as synonymous with 
R. cinerea in its widest sense are Chalina subarmigera 
(Ridley), R. clathrata , Dendy (1895), and Lettepsia violacea 9 
Seller, Itodictya filamenta, Bwk., may probably be regarded 
as a synonym, but with so small a specimen it is impossible 
to say more. Such a specimen should never have been made 
the type of a new species. 

Chalina oculata is a very closely related species, differing 
only in the habitat and bathymetric distribution. It is a 
problem, both interesting and instructive, as to whether this 
species may not be a deep-water form of the littoral species 
JR. cinerea. For the moment the idea is no more than a 
suspicion, and there I will leave it until a wider study 
enables me to speak with greater certainty. 

Since committing the foregoing to paper, I have had the 
good fortune, through the kindness of the British Museum 
authorities, to re-examine the sponges of the Bowerbank 
Collection, including the types of the species mentioned 
above. The results are most gratifying. Among the sixteen 
specimens identified by that author as Reniera cinerea , I was 
able to find all the types ( a-e ) of Iienieroid skeleton described 
above. The spicules ranged from •080- , 160 mm. In eight 
specimens each of R. peaehii and A*, permollit similar 
variations in size and arrangement of spicules occurred, 
while in all three species the amount of spongin present 
varied considerably, the extreme being reached in a specimen 
of 12. peaehii which was definitely a Ceraochalina. Two of his 
specimens of Itodictya variant were truly Chalinoid. So was 
it with the remainder, the variations in the various speci¬ 
mens of each of the species of Itodictya here discussed were 
of such a nature in each case. Further, the type-specimen 
of Chalina flemingii is a true Ceraochalina, but with patches of 
the skeleton in various parts of the sponge arranged as in 
a true Chalina 9 according to our present ideas concerning 
these two genera, while another specimen was wholly a 
Chalina . 
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Again, the type-specimen of Chalina I unbat a is a Cerao - 
chalina with the spicules reduced to extremely fine needles 
arranged uniserially at the centre of thick spongin-fibres, 
while the type of Chalina gracilentais a typical Pachyckalina , 
although the other examples of this species identified by 
Bowerbank range from a typical Chalina to a typical 
Ceraochalina . 

Since writing my observations on the quantitative relation 
between spongin and spicule, I have seen yet another case 
which serves to emphasize them. In the specimens of Chalina 
palmata described by Dendy and Frederick (1924) the 
skeleton varies from that of a Pachyckalina to that of a 
Ceraochalina , although they arc identical in all other 
respects. The question naturally arises as to how far our 
knowledge of the formation of siliceous spicules and spongin- 
fibres fits in with the observed variations between the two 


forms of skeletal matter. In the first place, we know that 
spicules vary in size in the different parts of a single sponge, 
in sponges in the same locality, and more still in sponges of 
the same species found in widely differing localities. The 
spicule itself, at all events in a large spicule where observa¬ 
tion is relatively simple, consists of an organic centre sur¬ 
rounded by concentric layers of colloidal silica, the con¬ 
secutive layers being separated by a sheath of organic matter, 
while the whole spicule is surrounded by an organic sheath. 
Moreover, a certain quantity of organic matter is associated ' 
with the silica (fide Sollas, 1888 b, pp. xlvii.-xlviii.V 
Bidder (1902) suggests that the variation in size of Bpiciue 
is the result of a varying temperature, and there it 
much to support this. Secondly, the spongin*fibre^I$fy 
composed of a thin central core, possibly of organic npraiM 
surrounded by concentric layers of spongin. May 
amount of spongin deposited also depend upon tempf^mNr 
If Dendy’s theory as to the origin of the protot&gipr^ 
correct, is it not feasible that the organic cer'it tmft a 
spongin-fibre may be due to the same causyr "ft feel 
tempted to suggest that the organic layers the 

concentric layers of silica in a siliceous spioM^^ay be 
closely allied to, if not identical with, the of the 

fibres. However, in the absence of preciaiy dw^lcdge, it 
will be convenient to ascribe two factor^^^jfaO^ponges, a 
spongin- and a spicule-forming factor, one of which 

may be absent or one dominant and tM^^ar recessive, 
according to the species and the individu^OHKr discussion. 
It is not unreasonable, then, to &ssuxn^J^npkuider suitable 
changes of environment, such as that, when the 

two factors are present, their relative Activity differs. 
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Thus under given conditions in a Chalinine sponge more 
spongin than spicules would be formed, giving rise to a 
Ceraochaliuoid skeleton, while, vice versd , a Renieroid or 
Chalinoid skeleton would be formed. A sponge living under 
conditions which gave increased activity to both factors 
would be Pachychalinoid. It is noteworthy that in the 
warmer waters of the world the Ceraochaliuoid condition is 
more prevalent, and, to use an analogous case, the Euceratosa 
of more frequent occurrence. However, this is pure specu¬ 
lation, and does not affect the result of observed faetR that 
the relation between spongin and spicule in a given species 
is variable, and that our classification of the Ucnierinse and 
Clialinina? must be modified accordingly. 
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LVIIL— Ancestrula and Frontal of Cheilostomatous Bryozoa . 
—Part IV. By Arthur Wm. Waters, F.L.S., F.G.S. 

[Plates XVII. & XVIIL] 

To the shortened references already given, add :— 

Srnitt, u Krit. fort, of. Skaud. (Hafu Bryozoor),” Of. k. Vetensk. Akad. 
Fcirh. 1807. 

Canu and Hauler, N. Amor. (Early Tort.) Bry. 1920. 

Lepraliapallasiana, Moll., p. 426. 

(1) - eliminata , Waters, p. 428. 

Peristomella sauroglosta, Lev., p. 428. 

Mucronella cowmen, Abild., p. 431. 

(2) EechareUa labiata , Boeck, p. 431. 

Jnverttittla in versa, Waters, p. 433. 

Schizoporella Crustacea , 8m., p. 434. 

—— diuisopora , Waters, p. 437. 

Micropora fissuratn , sp. n., p. 486. 

Frontal Wall, p. 437. 

Lepralia pallasiana , Moll.*. 

(PI. XVII. figs. 1—8; PL XVIIL fig. 11.) 

Shortly before my leaving Santa Margherita, Riviera di 
Levante, Italy, a steam trawler had been moored on the 

* Oanu and Hauler, Cryptosula (gen.), “ Les Bryozoaires du Maroc,” 
Mdxn. Soc. Sc. Nat. Maroo, vol. x. p. 32 (1928). 

Ann, (& Mag. N, Hist. Ser, 9, Vol . xvii. 28 
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beach, ready for painting and repairs; and examination 
showed that below the water-line it was almost entirely 
covered with Bryozoa, of which the greater part was Lepralia 
pallasiana , with a few Schizoporella unicornis , a specimen of 
A. otto-muelleriana , am) some Bugula neritina . L . pallasiana 
had not been met with in the wiuter in Santa Marglierita, 
and therefore it seemed that the ship must have been 
moving about in other waters further south, probably Sicily 
or the Adriatic. 

Upon enquiry from the local fishermen, I found that it 
had been in Venice, no doubt fishing between there and the 
North Italian coast, probably principally in the Adriatic. 
They said that it would not have been in the water more 
than twelve months, but their information could not be 
checked. The ship badly required repainting, and with 
being on the beach for some time it was very dry, so that, by 
putting a knife under the paint to peel it off, a quantity of 
the disk-like colonies could be removed whole. 

Some of these, but not all, were seen by the naked eye to 
have a number a short radiating lines (PI. XVII. fig. 1), 
which further examination showed were caused by the 
imperfect calcification of the vacaut places; in these parts 
there is no calcification, or only partial, of the basal wall, 
the front is usually quite open or there may be a ghostly 
commencement. 

It was then found that in various places there were 
several of what I have called blind zooecia, having a small 
round opening above the middle of the frontal, surrounded by 
a raised ridge, and there are also radial ridges, so that it 
resembles the frontal of L. otto-muelleriana , Moll. In many 
cases where these blind zooecia occur, the following zooecium 
is imperfectly formed, originating a vacant space, as I have 
seen in three spaces near together, though there are vacant 
spaces without any blind zooecium at the proximal end, and 
they may occur elsewhere. 

Perhaps the riddle * receives some partial explanation 
by sometimes finding above a blind cell a very wide zooecium 
(PL XVII. fig. 4) whose growth is seen to be started by two 
or more zooecia by the side of the blind cell (PI, XVII. fig. 6). 
Apparently no mesenchymatous tissue from the distal end of 
the blind zooecium helps in the growth. The wide zooecia 
have a wide and large opercular opening 9 in some opercula 

• Oanu and Baseler (Early Tert.), p. 83, fig. 23 A, figure a blind 
(sealed) zooecium. 
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there may be a partial division up the middle, and at 
euch side of the proximal line there is a thickening like 
the base of an operculum. These blind zooecia evidently 
cause a disturbance of growth in various ways, and we may 
say that they are not fertile at the distal end. There are 
often from the front of the zoarium irregular erect bilami- 
natc growths of different shapes, sometimes short and 
straight, sometimes cup-shaped. 

A very interesting point is that the New South Wales 
specimens of this species have similar vacant spaces. 
Although it has not been generally recognized from the 
southern hemisphere, yet it appears to be fairly widely 
distributed, having been known as Lepralia torquata , Q. & 
Gaitn., as 1 have for some time recognized. 

In the vacant spaces there in, as a rule, the failure of one 
row of zooecia, and distally to the vacant spaces the two 
outside rows turn inwards and meet (PI. XVII. fig. 2). The 
dorsal wall is wanting in a part of the vacancies, and when 
it is formed again there is a growth from each side which 
may join in the middle (PI. XVII. fig. 8). 

Blind zooecia * are known in various genera having the 
frontal wall with similar characters to those of the perfect 
zooecia, as in Cribrilinidoe, to which 1 refer under Puellina 
innominata,var.vicariata, Wat., and discuss the unnecessary 
genus Distanescharella of d’Orbigny, showing that in Cribri- 
liiiid® there are frequently zooecia without an oral opening, 
but with the ornamentation of the ordinary zooecia. In the 
Adeonellidse blind zooecia are very common often with one 
or more avicularia. There may be large patches of blind 
zooecia, and the whole subject requires further study. Besides 
the blind zooecia with the frontal ornamentation, there are 
many Cheilostomatous Bryozoa having blind zooecia quite 
smooth with or without a large central pore. Canu and 
BaBsler mention some with a mark like an operpular mark, 
as in Conopeum smilior , C. & B., pi. ix. fig. 8 ; Hincksina 
oculiensis , C. & B., pi. xxii. fig. 13. 

Near the growing-edge of the zoarium there is first a mem¬ 
brane, and round the pore-spaces the calcareous wall gradually 
grows over the membrane, as can be seen at the border; 
gradually betweeu these pores calcareous ridges arise, 
tubercles being formed in places. Round the por<*s there 
is a circle of thicker deposit as we have seen in Cribri- 
linidae, and it is specially pronounced in Hiantopora monoceros , 

♦ “Oribrilinid», , ' p. 669, pi. xvii. fig. 3. 

28* 
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Busk. It is figured by Norman, "Nat. Hist. Finmark,” 
Ann. & Mag. Nat. Hist. ser. 7, vol. xii. pi. viii. fig. 13, in 
his Gephyrotes punctata, pi. ix. figs. 4-6. 

Lepralia pallasiana , Moll., and L . otto-muelleriana , Moll., 
resemble one another most closely in the zooecial growth 
both in the size and in the operculum, but the ancestrula 
seems to be different, there are no spines in pallasiana , but 
some in otto-muelleriana* In the first there are—in Europe, 
at any rate—no ovicells nor avicularia, thus differing in several 
important characters. Further, pallasiana has pores over 
the surface, surely a treraocyst, while otto-muelleriana has a 
pleurocyst. Canu and Bassler put these to Hippodiplosia and 
say a tremoeyst. In the growing-edge of L. otto-muelleriana * 
a zooccium with the plain calcareous layer only partially 
formed has some pores without any buttress being formed 
(PI. XVII. fig. 1). Later on there is, from each marginal 
pore, a calcareous growth over the holocyst as shown 
by me. Pores are later formed on the first calcareous 
layer, and then round them there is a tubular growth, 
as described by me as forming spinous processes in 
L. pallasiana , var. projecta , W, 

Lepralia eliminata , Waters. 

(PI. XVIII. fig. 10.) 

Lepralia eliminata, Waters, Pry. New South Walos,” Ann. & Mag. 
Nat. liist. ser. 5, vol. xx. p. 194, pi. v. fig. 3, pi. vi. fig. 22; op* ©5. 
ser. 6, vol. iv. p. 13 (1880); “Mar. Biol. Sudan,” Journ. Linn. 
Soc. vol. xxxi. p. 154, pi. xiv. figs. 10, 11 (glands) (1909). 

I have found one ancestrula which has the oral aperture 
somewhat shorter than the other zooccia. There is a spine 
at each side, and on the distal border there are two spines 
directed towards one another. The zooecia at the growing- 
edge have four oral spines, but in other zooecia they are 
wanting. 


Peristomella sauroglossa (Levinsen). 

(PI. XVII. figs. 9, 11.) 

Smittia prastans, Waters, Ann. & Mag. Nat. Hist. sor. 0, vol. ix. p. 17. 
pi. iii. figs. 9,11 (1889). 

Eschar oide& sauroglossa, Levinsen (Morpli.), p. 319, pi. xvii, fig. 5 a,/ 
(1909). 

Romancheina prastans , var., Waters, Canu & Bassler (Early Tert.), 
p. 407, fig. 120 B (1920). 


* (Oribrilinidae), pi. xviii. fig. 1. 
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This was separated by Levinsen from what 1 had deter¬ 
mined as pr<*8tam, saying at the time that it might have to 
he named as a variety. They are certainly very closely allied, 
the chief difference being that S. sauroglossa has pores all 
over the frontal surface, whereas prcuslans has them only at 
the border as areolae, hut in sauroglossa at the growing-edge 
the very youngest zooccia only have a single line of pores, 
though very soon, as seen in specimens from New Zealand 
and New South Wales, other pores are also formed. The 
same thing is seen in several Cheilostomata—for instauce, 
Lepralia sonlierii *, Calv., at first has only the areolae, but 
later there is a thick frontal wall with pores all over the 
surface. Also Lepralia rectilineuta, H., has, in the youngest 
zooecia, only a row of areolae, then a second row of pores 
is formed within the first, and ultimately there may be pores 
over the central part; Romancheina martiali, Jullion, has 
a very similar frontal, so that it is well-known in what 
Levinsen called Esc liar aides. 

In specimens of sauroglossa from New Zealand and New 
South Wales the proximal part of the frontal is somewhat 
laised, and round this slightly elevated part are large pores. 
At first this was not easy to understand, but soon suspicion 
was roused that it might be an ovicell, which some broken- 
down pieces soon confirmed. Where the ovicell is forming 
there is, at the proximal end, a small triangular imperforate 
wall and there are five or more large triangular pieces. 
Hiucks’s figure of the ovicell of M . prastans is somewhat 
similar to that of sauroglossa , and the same is the case in 
MacGillivray’s f figure of a fossil. P. prastans , Calvet, also 
shows the same thing in Smittia praslans X, var. tridens , 
Calv. 

In the interior distal part of the ovicell there are a 
number of lines spreading outwards from the base (PI. XVII. 
fig. 9). The explanation of this is given by a study of Micro - 
porella rnalusii , And., which has lines from the centre of the 
base, radiating to the border (PI. XVII. fig, 10). These are 

* Sir Sidney Harmer, in reference to my “ Bry. from Oran,” p. 064, 
has kindly informed me that, in writing (Morph. Oheil.), p. 832, there 
waa a momentary confusion between Umbonula verrucosa and the genus 
Umbonula including oavoneUa . Therefore, now there is no doubt that 
Harmer had the ordinary British verrucosa , and my long-continued 
perplexities, through verrucosa being described with avicularia, are 
removed. 

t Tert. Poly, of Victoria, p. 98, pi. xiii. fig. fi (1896). 

X Exp6d. Antarct. Fran^aise, p. 80, pi. iii. fig. 6 (1900). 
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found to be really tubes going to the large pores bordering 
the ovicell, practically areolae. 

Levinson puts S . saurogloasa, Lev., Jiomancheina martiali , 
Jull., E. coccinea, Abild., E.jacksoni , Waters, E. promt urn, 
II., E . contorta, B., E . larvalis , MacG,, and 22. lubiata , Boeck, 
under Eachuroides. Canu and BastJer place 22. pr<pstana, var. 
saurogloasa , and 25. martiali under Ro/nancheina , pp. 407, 408, 
but place preestans, H., G.jaclcaoni , W., cortortu , Busk, 
Cr. labiata, Boeck (non Busk), G. costifera, Osburn, under 
Periatomella, so that preestans and the almost identicul var. 
aaurofflossa are placed in two different genera. They say of 
Periatomella frontal holocyst, covered by pleuroeynt, but 
of Romancheina covered by tremocyst. 1 propose to drop 
Romancheina and place all under Periatomella. 

In my opinion we are not justified in using the name 
Eacharoides for anything at all, ior Milne-Edwurds gave the 
name for a subgenus of Cellepora, for ** especes dont les 
cellules sunt rang^es sur un seul plan et sont libre ou du 
moins distinctes dans une grande partie do lour longeur.” 
This means, at present, absolutely nothing, and the genus 
has never been diagnosed. Eacharoides, as used by Smitt *, 
has an avicularium in the lip of the peristome, and in this 
sense it has been used by Busk, Norman, and others for 
two generations, and as this is what has been understood it 
was not open to Levinscn to use Eacharoides for something 
quite different, and I fail to understand why he did it. 
Hincks apparently took Eacharoides as a genus of Smitt 
with E . sarsii as the type. However, Canu and Bassler do 
not follow Levinseu, but place his species under Romancheina 
and Periatomella . Smitt seems, in 1878, to have given up 
Eacharoides , and replaced it by Discopora . 

Levinsen ( loc . cit.) f when separating my preestans as sauro- 
gloasa , said that the operculum was divided at the extremity, 
and thus differed from preestans , H. I examined the oper¬ 
culum of specimens of sauroglosaa from Green Point, Sydney, 
which may be looked up as a co-type, without finding the 
forked structure, but the lateral borders are somewhat 
thickened, whereas the distal is thin and would r<adily 
become torn, and it is just as 1 figured it. In this case the 
separation of the operculum is very difficult, and spirit- 
specimens might be more satisfactory. Next an operculum 
of preestans from New Zealand was tcazed out, also a difficult 
task with poor material, and it was fairly similar to that 


* (Hats. Bry.), p. 24, pi. xxvi. figs. 147-154 & 155-159. 
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from Green Point, and it is difficult to account for the 
difference from LevinseiPs specimen, though 1 do not forget 
that my material was not satisfactory. No divided oper¬ 
culum has been described from any other Cheilostome. It 
therefore seems that with the young saurogloasa areolate and 
the operculum fairly similar, there is not much ground for 
generic, even if for specific, separation. The avicularian 
mandibles and the ovicells of preestana and saurogloasa are 
quite similar. 

The ancestrula of P. preestana has thirteen Bpines ; P, coc - 
cinea has eleven to thirteen ; P . jacksoni , W., has thirteen 
spines ; P, labiata has eleven. 

Mucronella coccinea (Abildgaard). 

(PI. XVII. fig. 12.) 

A specimen from Naples has an ancestrula with eleven 
spines round the border. The next zocecium has three 
spines, the next following ones have four spines distal to the 
aperture, and a spine on each side of the lyrula. In the 
second series of young zocecia there is an avicularium on 
the one side, while in the mature zooecia there is nearly 
always a pair. 

The ancestrula was figured by Smitt, pi. xvii. fig. 162, 
163, and by Hincks and in the same work the ancestrula 
of M. peachii is shown, resembling Smitt’s figures of 
coccinea . It thus seems that there is a calcareous wall 
formed over tlie proximal part. There are some other cases 
where there are two forms of ancestrula—as, for example, 
Microporella malusii , Aud., Escharella labiata , Boeek, 
Schizoporella i mlgaris, Moll.,—but the difference does not 
seem, as a rule, to be very great (see page 432). 

Escharella labiata (Boeck). (PI. XVIII. figs. 1, 2.) 

Discopora coccinea, forma labiata , Smitt (llafs. Bry.), pp. 27, 176, 
pi. xxvii. fig. 176. 

Phylactella grandis , Ilincks, Ann. & Mag. Nat. Hist. aer. 5, vol. vi. 
p. 280, pl. xv. figs. 4, 6 (1880). 

Mucronella labiata , Leviusen (Kara Havet), pp. (19), 828 (1886). 

Phylactella labiata , Waters (Franz Josef), p. 90, pl. xii. figs. 8, 4 
(1900) ; Andaman, Bry. Exp. Scliw. p. 648 (1902). 

Escharella labiata, Nordga&rd, Ilyd. & Biol. Invert, p. 170, pl. iv. 
figs. 26, 26, 81 (1906); Levinsen (edit, by Jensen, Nordga&rd), 
Danmark Ekeped. til Grqbnl&nd, p. 461, pl. xx. figs. 1-9 (1912). 

Perigastrella labiata , Canu Sc B&ssler (Early Tert.), p. 576 (1920). 4 


• B. M. P. p. 878, fig. 17. 
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This is much like the Mucronella microstoma, Norman, 
T described from Santa Margherita *, in which, however, 
the marginal pores are much larger, the ovicell is smaller, 
and there arc three oral spines, while labiata has four. 

The E. labiata , Boeck, from Kara Havet, sent by Levinson, 
has two kinds of ancestrulra ; the first (PI. XVIII. fig. 1) is 
oval, with eleven spines round the border; the second 
(PI. XVIII. fig. 2) has eleven spines, five of which are round 
a somewhat depressed cryptocyst, the aperture has concave 
proximal margin. The counting of the spines has been 
difficult on account of extraneous matter. In fact, it is just 
the same as the ancestrula of Escharella indivisa , Lev. ( op . 
ctt.), as described by Levinsen, except that in Levinson's 
species there may be four to Rix spines surrounding the 
aperture. In the colonies, with two forms of ancestrula, 
no difference is seen in the zocecia. Discopora coccinea , 
Abild., as figured by Smitt, has two forms of ancestrula, 
the one with merely spines round, the other with a cal¬ 
careous growth in the ptoximal part of the ancestrular 
aperture, and is much like the ancestrula of the second 
E . labiata , from Kara Havet. The ancestrula of labiata is 
also described by Andersson (p. 548), as having eleven spines, 
the second zooecium six, and the third five. 

Several cases are now known of species with two forms 
of ancestrula, as Microporella malusii , Aud., Discopora 
coccinea , Sm., Eschare/la labiata , Boeck, Schizoporella 
vulgaris , Moll., of which a second form has been described 
by Harmer. The modification is not as great as it appears 
at first sight, and concerns, principally, more calcification in 
the second form. 

It must not, however, be concluded that this is only a 
further stage of the simple form, for in large mature colonies 
either form may be found, proving their distinctness. 

2£. abyssicola , Norm., E. labiata , Boeck, E. indivisa , Lev., 
E . microstoma , Norm., have large zocecia with the central 
frontal imperforate. Most of the group have a wide lyrula, 
but microstoma has a narrow one. I have fairly large 
colonies of I?, microstoma from Santa Margherita, N. Italy, 
which, when examined from above, show no signs of a 
lyrula, other pieces examined from below may in some 
zooecia, not all, show an extremely minute lyrula ; other 
specimens have the lyrula as in my figure. Nordgaard has 
given figures of the lyrula in six species, but, unless supported 


# (ikf. pi hsa) $ p, 609, pi. xix. fig. 6. 
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by other characters, too much reliance should not be placed 
on this alone. Perhaps we shall find that too many species 
have been created on slight differences. 

# 

Inversiula inversa (Waters). 

(PI. XVIII. figs. 3, 5, 6, 7.) 

Porina mversn, Waters, Ann. & Mag. Nat. Ilist. ser. r #> vol. xx. p. 190, 
pi. iv. fig. 2*1, pi. v. fig. 5 (1887), 

Microporvlla innenta. Waters, op. cit. ser. 6, vol. iv. p. fi, pi. i. figs. 
11, 12 (1889); Wliitelegge, Procs. Linn. Soc. N.tt. Wales, ser. 2, 
vol. ii. p. 080 (1887); Thornoly, Australian Antarctic Expedition, 
" Polyana/' vol. vi. p. 11 (1824). 

Inversiula inversa, Levinson (Morph.), p. ttl7, pi. xxiii. fig. 11. 

In the growing-edge the zooecia have a liolocyst, from 
which grow plain calcareous tubes over the frontal pores, 
but in the older zooecia this is obscured by further growth ; 
at first there is no trace of “mosaic radiate plates ” men¬ 
tioned by Levinson, nor arc the pores yet stellate, and these 
u radiate plates ” are only visible in a second stage, and also 
not in the oldest. In the decalcified specimens the frontal 
pores are in the centre of irregular divisions, which become 
augular in the completed dry state. 

The most interesting thing about the species is that 
underneath the outer membrane, and above the calcareous 
frontal, there arc, as seem in decalcified specimens, tubes or 
canals winding in and out round the frontal pores. This I 
have previously shown in loc . ciL, vol. iv. pi. i. fig. 12, though 
perhaps a more characteristic zooecium might have been 
found, and now, in PI. XVIII. figs. 2, 5, 6, it is shown that 
those canals are really prolongations of the marginal tubes, 
no doubt joined to the pore-chambers. The margitial tubes 
in the side-walls of the zooecia descend to the base of the 
zooecium, and arc there joined hy a lateral tube to the 
neighbouring zooecium. There is, of course, great variability 
in the zooecia, so that a number of figures would he 
necessary for full illustration. 

Many suggestions have been made as to the calcareous 
external frontal in certain Cheilostomata depending on the 
areolar tissue, but these canals are not general in the Cheilo¬ 
stomata, though mentioned by Lcvinsen in Anarthropora 
monodon , but it is not clear whether he fully appreciated the 
structure when he says “ we thus find a system of winding 
canals, which open outwards through a circle of marginal 
pores,” whereas, judging from the dried specimens examined, 
these canals are the continuation of the areolar tubes. The 
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canal is not in line with the radial pores, but is in between 
them. In this respect it agrees with Hamer's figure of 
Cribrilina philomela (Morph, pi. xv. fig. 8). Perhaps these 
two species will help to elucidate one another, and we may 
hope for more progress when Microporella and Cribrilina 
have been carefully compared. Harmer* says, “ The Cribri- 
linidse are transitional from Mtmbranipora to some at least 
of the Lcpralioid genera.'’ 

In a slightly weathered specimen of inversa, the grooves 
on the front, where the canals have been, are very clearly 
seen, passing between the rows of pores, which arc arranged 
more or less radially, as in Cribrilina. They are found to 
start from the marginal pore and the line of the grooves 
passes between the radial row of pores (PI. XVIII. fig. 5). 
We are able to trace the shell-growth in inverse for, as seen 
at the growing-edge, at first there is a plain thin calcareous 
wall, then pores may be formed with a thicker ealcareous 
deposit round them, and presumably through the canals the 
calcareous matter for the first stage of the wall is carried. 
At one of the early stages the marginal pore is between two 
buttresses (left zooecium of 44 Cribrilinidaj/' PI. XVII. fig. 1), 
thus forming an areola, but later nothing of the kind is seen, 
only frontal pores distributed over the whole surface. In 
the centre of one moderate-sized colony are the early zooecia, 
and in this case the middle one (the ancestrula?) is much 
raised with three distal zooecia and two proximal (PL XVII. 
fig. 7). Is there an earlier zooecium under the raised one? 
In otlier specimens there are fairly similar early growths. 

Miss Thornely found Tnversiula from Commonwealth Bay, 
3-5 fath., but says she did not find any avicularia. 

Schizoporella Crustacea (Smitt). 

(PI. XVIII. figs. 9, 12, 16.) 

Myriozoum crustaceum , Smitt (llaf&-Bryozoer), 1807, pp. 18 and 114, 

S I. xxv. figs. 88-91; Robertson, Incr. Chil. Bry. p. 295, pi. xxi. 
g. 54 (1908). 

Schizoporella Crustacea, Lorenz, Jan Mayen, pp. (6), 87, pi. vii. fig. 2 
(1886); Waters (Franz Josef), p. 64, pi. viii. figs, 11-13 (1900). 

For other synonyms, see Miss Jelly’s Catalogue. 

The best figure and description is that of Lorenz. The 
zoariutn is aduate. The zooecium has very large pores 
sloping towards the distal end, with an avicularium at each 
side higher than the oral aperture. At the growiug-ends 

• Morph, p 286. 
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these pores are very distinct, but they are not so regularly 
seen in the older zooeeia. There are bars from the side of 
the zooeeia, but they do not form regular areolar spaces. 
From the dorsal surface these delicate bars arc very clearly 
seen, and there seems to be a sac between them. 

In a colony from Gunther Sound there is a second 
specimen with an anoestrula (visible from below), but it is 
overgrown by a second layer of zooeeia, as may be seen in 
(PI. XV111. fig. 9), which also shows the first growth of a 
second layer being formed. It grows upon Flustra , and, 
as this last is transparent, the dorsal growth can be followed 
in the large aucestrula, which is similar to the one I figured 
from the same slide *. 

From Smitt, Levinsen, to Marcus, Myriozourn has been 
misunderstood. Myrizoo was described by Donuti in 1750, 
and the species which he well figured was M . truncatum , 
the species being subsequently named truncatum by Pallas, 
and this must be the type of the genus and of the species, 
but Smitt under Myriozourn says “ zooeeia avieulariis ad 
latcra duobus muniuntur,” though Myriozourn truncata has 
no avicularia—at least out of a large quantity ] have never 
seen one, and none have been described. It is a very large 
erect branching species with a subtriangular to round oper¬ 
culum, double the size of that of coarctatum or Crustacea 
(PI. XVIII. figs. 15, 10). 

I gave a figure of the operculum of M. truncatum in a 
paper f which'probably few of the present generation have 
seen, and there I showed that the shape of the oral aperture 
could best be made out by an examination of the opercula. 
It has often been thought that 1 then suggested a classifi¬ 
cation based upon the opercula—however, the point was 
how the examination could he facilitated. They have, 
however, helped much in classification, and much assistance 
can still be obtained from them. Marcus has given two 
figures t of the operculum of M. truncatum , thinking that 
the one is from a young zooecium, the other from an older 
one. This is not the case, but the wider one is from an 
ovicelligerous zooecium, the other being from an ordinary 
zocecium. Levinsen, in spite of the differences, describes 
Myriozoidse as with a pair of avicularia and also pore- 

* (Franz Josof), nl. viii. fig. 18. 

t 41 The Use oi tlie Operculum in the Determination of the Cheil. 
BTy., ,, Proc. Manchester Lit. & Phil. Soc. vol. xviii. pi. i. (1878). 

X “ Swed. Sc. Exped.,” K. Svenska Veten. Hand. vol. lxi. p. 20, pi. i. 
figs. 0,10 (1021). 
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chamber. In the synopsis Myriozoum is credited with a 
transverse bar to the non-existing avicularium, and a family- 
character is no pore-chambers. I have considered that 
Myriozoum truncatum stands by itself. Apparently Smitt 
was not well acquainted with Donati’s paper or, perhaps, 
with the Mediterranean truncatum , though he examined a 
specimen in a Danish Museum and he seems to have taken 
M. coarctatum and M. subgracile as the types, so that trun¬ 
catum was really left out of its own genus by both Smitt 
and Levinseu; and Marcus, lot . cit. y when he speaks of my 
overlooking Levinsen's table, in my paper on “ Zanzibar, 
p. 520, was not aware of the series of mistakes which have 
been made, and probably was only thinking of Levinsen’s 
synopsis. 

In the central growth of a specimen of S. Crustacea 
(PI. XVIII. fig. 9) one zooecium is seen much like the blind 
zooecia of Lepralia otto-muelleriana, and from about this 
position there are three distal zooecia, and from one a new 
curved zooecium arises, and we do not know if the aucestrula 
is below the blind zooecium, nor do we know whether this 
growth is normal or abnormal, as only one overgrowth has 
been studied. 

I found in Myriozoum truncatum 26-27 tentacles, and 
Pergens says 32. M. coarctatum has 16, S. Crustacea 15. 

If coarctatum and subgracile are placed under Myriozoum , 
it by no means follows that S. Crustacea should also be placed 
with them. Although based upon a mistake, it would be 
awkward to discard the family Myriozoidae, but certainly 
the genus Myriozoum cannot be retained with only a de¬ 
scription which does not include the type. Truly, the 
avicularia are not always reliable characters, but here they 
are definitely mentioned by Smitt. 

Marcus thinks that my figure of the operculum of 
M. occlusum requires some correction, but I find that my 
figure exactly represents the operculum of a i Challenger 
specimen. 

Micropora fissurata, sp. n. (PI. XVIII. fig. 4.) 

I have only seen the two zooecia figured, the anccstrula 
and the next zooecium, but, although mature zooecia are 
unknown, it seems advisable to figure it, for we are 
unacquainted with any of the suborder Anasca having an 
ancestrula at all resembling this, which looks somewhat like 
the ancestrula of some Smittina , etc. 
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As will be seen, the ancestrula has four oral spines, and 
three at the base of the area closed by a calcareous wall. 
The second zooecium has four oral and four zooecial spines. 

To distinguish it, until it is found on any perfect or 
described species, 1 suggest fisaurata as a pro tern . name. 
hoc . Cape Horn. 


Frontal Wall . 

I have found it very difficult to understand the pleurocyst 
and what has been said about it, and so give my results 
with some hesitation, in case 1 have not understood all points. 
Canu and Bassler’s description of species has been carefully 
gone through, and specimens in my collection have been 
compared. 

The figures I gave of the growing-end of Lepralia otto- 
muelleriana *, Moll., seems to represent a most instructive 
pleurocyst, and here we see, over the holocyst, a growth in 
rib-like fashion from the areolar region, of which Canu and 
Bassler say, “the areohe are only lateral tremopores.” 
Where there is a pleurocyst it commences to grow from 
each side of the zooecium, whereas a tremocyst usually 
begins from the proximal end, often terminating in a 
transverse line, as may be well seen in Schizoporella diviso - 
pora , Waters (PI. XVIII. fig. 13), and here at first the 
tremocyst pore is not stellate, but becomes so later on. The 
holocyst has *also pores which are not stellate (PI. XVIII. 
fig. 14) at first, so that there are two very similar layers, 
each at first with simple pores, subsequently stellate. 

The pleurocyst-growth often occurs in small patches 
throughout the life. In the fully mature Inveraiula 
inversa, W., areolse are not seen, though in an early stage 
are distinct, see my figure f. 

Canu and Bassler, p. 551 (Early Tert.), speaking of the 
Adeonidse, say, “ in all the other families of the suborder 
Ascophora the areolar pores communicate directly with the 
interior itself of the zooecium, but in the Adeonidse the areolar 
cavities do so by means of the septules. These cavities serve 
for the passage and protection of the endocystal elements, 
which must secrete and deposit the pleurocyst/ 1 

There are marginal pores to some zooecia of Schizoporella 
pertwa , Esper, which has a perforate surface, and there are 
other cases where there are pores generally over the surface 

* “ Oribrilinid©,” pi. xvii. figs. 1, 2. 
t FI. i. fig' 11, left top sooecium, too* tit* (1889). 
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and also a row of marginal pores. The species which have 
pores distributed over the whole surface will mostly have a 
tremocyst, and the question now before us is how far the 
two growths arc sufficiently distinctive, so as to be of use 
in classification. Undoubtedly, the nature of the frontal 
wall should be indicated in descriptions, and will, no 
doubt, help in distinguishing species, but I am not very 
hopeful for more than a limited assistance in genera and 
families. Whenever fresh distinguishing characters are 
found, great hopes are raised of the utility in classification, 
and then it is often found that they are only specifically of 
much value, but if they help to show what species are closely 
allied that will help with larger classifications. 

Canu and Bassler, throughout their work, mention which 
species have a tremocyst and which a plcurocyst, hut no 
pleurocyst seems to be mentioned in the description of the 
Anasca, though they only say very rare in the Anasea. It 
seems to he common in Smittina and its allies such as 
Mucronella. Umb on ala , etc. It occurs in most of the 
Lepraha group, and generally in the Adeonkke. Most of 
what we have considered Sckizoporella have a tremocyst, as 
also Porel/a and the Stoiuachosdlidm and Piagiosmittina. 
The thicker and more solid walls usually have a pleurocyst. 

With the tremocyst the frontal layer must be formed 
close round the pores, as is shown by Norman* for the 
median lacunae of Gephyrotes nitido-punctata , Sin., and I 
have shown it f in Cribrilina punctata, Hass. 

The frontal of Inversiula is dealt with more fully on 
page' 438. 


EXPLANATION OF TIIE PLATES. 

Plate XVII. 

Fig, 1. Lepralia jwllamina, Moll., natural size. A zoarial disk, showing 
the lines of the vacancies. From Santa Margherita. 

Fig. 2. Ditto, X 12. Piece showing four vacancies. 

Fig, 3. Ditto, X 25. A blind zonedum. 

Fig. 4. Ditto, X 25. A wide zoweium above a vacancy, showing growth 
from two zonoeia not close together. 

Fig. 5. Ditto, X 25. Growing end of zoarium 

Fig. 6 . Ditto, X 12 Wide zooecium above a blind zocecium, attached 

to a zooeciuni on each side. 

Ftg . 7. Ditto, natural size. Dorsal surface of small irregular colony. 

Fig. 8 . Ditto, X 25. Dorsal surface showing commencement of growth. 

Fig . 9. Periitomella sauroylossa, Lev., X 25. Showing two zocecia with 


Nat. Iliat. of Finmark L viii. fig. 13. 
“ Crib.,” pi. xviii. fig. 7, etc, 
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complete ovicells, and one between them with the ovicell 
broken down and in the lower wall of which delicate tubes 
pass from the base, really to the areoleo of the ovicell. 
From Napier, N Z. (#i) Young zoceciura with bordering 
pores, X 25. 

Fig. 10. Microporella tnalusii ’, Aud,, X 85. Rase of ovicell, showing 
tubes radiating to the border, where they form the orna¬ 
mental pores. 

Fiy. 11. Peristamella sauroylossa, x 85, Operculum. 

Fiy. 12. Mucnmella coceinea f AbiUlg., X 25. Showing ancestrula. From 
Naples. 

Platk XVIII. 

(1) Fiy. 1. Peristamella labiata, Boeck, x 25. Showing ancestrula 
in colony. Eleven spines. From Kara Ilavet. 

(1) Fig. 2. Ditto, x 25. Showing different form of ancestrula in 
colony, with lower part having a calcareous wall. From 
Kara Havet. 

Fiy. 3. Innersiula in versa, Waters, X 25. Showing canals under the 
membrane, but above the calcareous frontal wall. From 
Sydney. 

Fiy. 4. Micropora fissurata, pro tem. 

Fiy. 5. lnversiula inverse , W. A somewhat weathered specimen, of 
medium age, showing the pores with the calcareous deposit 
formed round them, also the grooves formed for the canals 
and the bordering pores, from which the canals commence. 

Fig. 0. Ditto. Dorsal surface showing base of pore-chambers. 

Fig. 7. Ditto, X 25. Ancestrula. 

Fly. 8. Lepralia otto-muelleriana, Moll. Ancestrula etc. from a fair¬ 
sized colony. 

Fiy. 9. Sckizoporalla crustacea, Sm., X 26. Central zooecia from colony. 
From Qiinther Sound. 

(1) Fiy. 10. Lepralia eliminate, Waters, X 26. Ancestrula centre of 
large colony. From Green Point, Port Jackson, N.S. W. 

Fiy. 11. Lepralia palla&iana , Moll. Showing growing-edge with pores 
round the border. 

Fig. 12. Schwqwrclla crustacea, Sm., X 25. Growing-edge. 

Fig. 18. Schizoporelta dtvisopora , Waters, X 25. Showing second cal¬ 
careous layer terminating transversely. 

Fig. 14. Ditto, X 25. Near growing-ed^e, first layer with simple pores. 

Fig. 15. Myrioaoum truncation , Pallas, x 85. Operculum. 

Fig. 16. Schizoporella crustacea, Sm., x 85. Operculum. 


LIX .—Notes on the Rangoon Earthworms. The Peregrine 
Species. By G. E. Gates, Judson College, Rangoon, Burma. 

Rosa, Stephenson, and Oates have described fourteen specimens of 
earthworms from Rangoon. These are:— 

Drawida gracilis. 

- long atria. 

- peguana . 

- rangoonensis. 

- rara. 
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Pheretima anomala. 

- insolita. 

- planata. 

- peguana. 

Perionyx excavatus. 

Octochcetus birmanicus. 

Eutyphaem Joveatus . 

- peguanus . 

- rarus. 

This list does not accurately represent the earthworm fauna of 
this city. It merely includes those species which have not been 
hitherto recorded from regions outside of Burma, and which may 
for the present at least be regarded as being endemic in Burma, 
plus three species which have been reported from outside of 
Burma—these last are P. anomala, P.peguana, and P. excavatus . 
It is therefore desirable to record the remaining eight peregrine 
species, some of which are very common all the year round and 
which constitute an important part of the local Oligoclnete fauna. 
In addition, there are included in this paper descriptions of 
abnormalities, of variations of various structures, as well as 
descriptions of certain differences of the local forms from previous 
accounts. This concludes a series of papers in this Journal on 
“ The Earthworms of Rangoon.” The writer wishes to take this 
opportunity to express his gratitude to Lt.-Col. J. Stephenson, 
I.M ,S., Lecturer in Zoology in Edinburgh University, for advice 
and assistance so generously given in various ways in connection 
with this work. 


Megascolex mauritii (Kinb.). 

External Characteristics. — Length 95-155 mm., diameter 
3-4 mm. Number of segments 100-190. The worms are greyish 
in colour (formalin preservation) and only slightly darker on the 
dorsal than on the ventral side. The clitellum is just a trifle 
greyer than the rest of the worm or of a brick-red colour. 

The prostomium is usually prolobous, rarely combined pro- and 
cpilobous. 

Secondary furrows are, as a rule, not present, but if present there 
are usually two, one anterior to and the other posterior to the setal 
circles. 

The first dorsal pore is in 10/11 or 11/12, and is much smaller 
than the succeeding pore in 11/12 or 12/13. 

The setse begin on ii. Behind the clitellum there is a wide 
ventral break, aa being etjuai to 2-4 ab. A dorsal break is not 
usually present, but if it does occur zz varies from 1J-2 yz. 
Setae a, b> c, and d are slightly enlarged, the seta) and the setal 
intervals decreasing regularly in size From a or ab outwards. On 
segment xx. there may be thirty or forty setae, but the number is 
usually between thirty-three and thirty-seven. 

The clitellum begins just behind the setae of xiii. in about 
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20 per oent. of the specimens and at the intersegmental furrow 
18/14 in the remainder, extending in all cases to 17/18 (4-4j). 
Set® are present and rarely dorsal pores. 

The spermathecal apertures are located in 6/7, 7/8, and 8/9, and 
are in line with seta h. 

The female pores are minute slit-shaped apertures at the centre 
of a small, circular, light-coloured area on segment xiv., lying in 
the setal interval aa just anterior to the setal circle. 

The male pores are minute apertures in the setal circle of xviii. 
The ventral body-wall around the male pore is swollen on each 
side, pushing forward or backward the intersegmental furrows in 
their immediate vicinity. This swollen aroa extends from just 
internal to seta n nearly to seta d s and is crossed by two transverse 
secondary furrows which divide the area into three parts. In the 
centre or the middle part is the minute male pore. The anterior 
and posterior thirds are, owing to the displacement of the inter- 
segmental furrows, wider than the middle region. At the centre 
of the swelling the secondary furrows often widen slightly and 
doopen into crescent-shaped depressions within the outer third of 
the genital area. Those genital markings, roughly speaking, have 
an eye-like appearance. In worms in which the swelling is 
particularly prominent there is usually a longitudinal furrow con¬ 
necting intersegmental furrows 17/18 and 18/19, which sharply 
delimits the swollen area on the outer side. A second short furrow 
less often marks off the inner border of the aroa. This outer 
longitudinal furrow frequently produces the trilobate appearance 
described and figured by Stephenson as characteristic of M. tri - 
lohata. In a few specimens the top of the swollen area is flat. 
Occasionally the penial seta* may be seen projecting through the 
male pore. 

Internal Anatomy .—Septum 4/5 and succeeding septa are 
present; 5/6 is thin and transparent and easily overlooked. It is 
attached to the posterior part of the gizzard in such a way that 
the latter part of that organ appears to be in segment vi. It is, 
however, fairly easy in well-preserved specimens to push back the 
septum from the gizzard without tearing. In poorly preserved 
specimens it is difficult to find this septum. Septa 6/7-12/18 
are slightly thickened, and 13/14 and 14/15 are very slightly 
thickened. 

The gizzard is in segment v. in all specimens. The interior 
wall of the oesophagus in segments xi. and xii. has thick-set 
longitudinal ridges. 

The last pair of hearts is in segment xiii. 

The testes and funnels are paired and free in segments x. and xi. 
Paired seminal vesicles, much cut up into fine lobes and varying in 
size (they may be minute, or large enough to meet dorsally over 
the dorsal blood-vessel), are present in segment xii. About half of 
of the worms have a similar but slightly smaller pair of seminal 
vesicles in segment ix. The prostates are fairly large, much lobed, 
confined to segment xviii., but stretching septa 17/18 and 18/19 

Ann. da Mag. N. Hist . Ser. 9. VoU xvii. 29 
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out of their normal positions. The prostatic duct is straight, 1 
to 2 mm. long; immediately dorsal to it is the sac containing 
the penial setae. 

The oviduct-funnels arc small and in the usual position. The 
ordinary leaf-like mass of ova on the posterior face of 12/18 on 
each side is lacking. In its place there are on each side of the 
segment numerous “strings ” of eggs, attached anteriorly to 12/18 
and posteriorly to 13/14. The condition resembles that described 
by Leigh-Sharj>e from one side of a specimen of llrlodrilus fungus, 
except that in the present specimens there is no “ reservoir ’ of 
ova at the anterior end of the segment from which the “ strings ” 
pass to the posterior septum. As it seemed jwssible that this 
condition might be abnormal, this segment was examined in 
numbers of specimens picked at random from the collections, but 
the condition was the same in all. 

There are small paired ovisacs, filled with ova, in xiv. on the 
posterior face of 13/14, high up on the septum, lateral to the ali¬ 
mentary canal, in about half the specimens. In others there are 
small sacs which contain no ova, while in yet others the sacs 
appear to he entirely lacking. 

The spermatliecal ampulla is very long and variously doubled on 
itself. The duct is short, stout, barrel-shaped, nearly as wide as 
the ampulla, one-quarter to one-third as long, or even less. It is 
filled with a densely-packed substance which projects as a cone 
into the ampulla and which has a faint pearly appearance. Two 
minute finger-shaped diverticula, two-thirds to three-quarters as 
long as the duct, are attached, one on each side, to the duct close 
to the body-wall. 

The penial setae are 1*8-1 G mm. long, 45 - GO /a wide at the 
base, 30 p at the middle of the shaft, and 35-45 p. in the region of 
the greatest number of teeth. The shaft is gently curved and the 
free tip may be bent at a rather sharp angle. The tip is scoop- 
shaped ; about 30-40 p from the distal end is a /one of 120-130 p 
in length which is densely covered with triangular teeth with the 
tips pointing distally ; the following GO- 00 p of the shaft may 
have similar but smaller teeth more sparsely scattered. The web 
between the two prongs at the tip, which makes the scoop, varies 
in size, so that sometimes there hardly seems to he any web at all 
between the prongs, while at others, it extends clear to the tip of 
the prongs. In the majority of cases the distal end of the web 
lies between these two extremes. In some specimens the teeth are 
less triangular and more spine-like. 

Occurrence .—All the year round. 

Remarks .—It might be thought from the frequent occurrence 
of two conditions of the various organs in the account above—such 
as grey or red clitellum, trilobate or non-trilobate appearance of 
the genital areas, presence or absence of the seminal vesicles in 
ix., presence or absence of ovisacs in xiv.—that two distinct 
varieties were present in the collections examined. It has not been 
possible to separate out two varieties, as these characteristics are 



443 


the Rangoon Earthworms . 

not grouped together in definite combinations, but apparently only 
in fortuitous arrangements. Some of the differences—as, for in¬ 
stance, the presence or absence of the ovisacs—may be due to 
seasonal variations. The specimens examined were collected at 
different times during the year. 

Stephenson has described from India, under the name M. trilo- 
bata y a worm which differs from M. mauritii in possession of a 
“ web connecting the limbs of the terminal horseshoe of the penial 
setae, as just mentioned, the broad Hat characteristically shaped 
papillae on segment xviii., the gizzard in segment v., and the 
presence of only one pair of seminal vesicles/’ The Rangoon 
specimens have a web between the prongs of the penial set®, the 
gizzard in segment v., may lack the anterior pair of seminal 
vesicles, and may have the fiat trilobate appearance of the genital 
areas. But the penial seta* are not liae the figure given by 
Stephenson in his original description of M. trilobata. Although 
the local specimens may have some of the characteristics which 
distinguish M. trilobata from M. mauritii , it is not possible to 
separate out specimens having these characteristics as a separate 
secies or even as a separate variety. Stephenson, discussing at 
a lator time further specimens of M. trilobata received from 
Bombay, says, “ The discs on segment xviii. on which the male 
pores are situated are not here distinctly trilobed on their outer 
edge (a character from which the species was named),” and gives 
a second figure of the penial set® which closely resembles the 
setae of the local forms *. 

The original and later descriptions of M. mauritii are not 
available in this province, so that it lias been necessary to rely 
entirely upon the account given by Stephenson in the ‘ Fauna ’ 
volume. Through the kindness of Dr. Prashad of the Zoological 
Survey of India and Miss Shivers of Judson College, it has been 
possible to examine specimens of M. mauritii from the collections 
of the Indian Museum. In these specimens the male areas corre¬ 
spond closely in appearance to those of the local forms, the gizzard 
is in segment v. in all oases. The anterior seminal vesicles are 
lacking in one worm, present in the others. The spermathecae 
and the penial set® arc the same as these organs in the local 
forms, but there are nc ovisacs in any of the Museum specimens. 
In response to a request from the writer, Prof. Bahl of the 
University of Lucknow very kindly sent two specimens of M. tri¬ 
lobata , which ho stated were obtained at Benares. Both have 
the characteristic appearance of the male area as described and 
figured by Stephenson for the species. One specimen has paired 
seminal vesicles in xi., the othor 1ms not. The gizzards in both 
are in v. The penial set® are the same as those of the Rangoon 
and Museum forms (locality unknown), but there are no ovisacs. 

The only important difference of the local from the Museum 
forms is the presence of the ovisacs in the majority of the Rangoon 

# No figure of penial sets of M. mauritii is available locally. 

29 * 
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worms. Aside from this and the more anterior development of 
the clitellum, and allowing for individual variations, especially in 
the appearance of the genital markings, the Kangoon specimens 
must be considered the same as the Museum specimens. The 
trilobate appearance of the male areas seems to be only an expres¬ 
sion of physiological difference, perhaps due to unusual contraction 
in the killing fluid. Jn view of these facts, M. trilobata would 
appear to be a synonym of mauritii. 

Description of an Abnormal Specimen, 

External Characteristics. —Length 92 mm., diameter 8 mm. 
The clitellum begins on the right side at 18/14 and extends to 
17/18, and on the loft side extends from 12/13 to 10/17. The tran¬ 
sition between the clitollar and the non-clitellar parts of segments 
xiii. and xvii. is gradual and not abruptly marked. The sperma- 
thecal pores are as usual, except that the last pore on the left side is 
lacking. There is a single female pore in the sotal circle of xiii. 
and a similar pore in the setal circle of xiv. The male area of the 
right side is on segment xviii. and that of the left side on 
segment xvii. 

Internal Characteristics. —The gizzard is in segment v. The 
last spermatheca on the left side is lacking. There are testes and 
male funnels on both sides of segments ix. and x. There is a 
funnel on the right Bide in segment xi. and a small seminal vesicle 
on the left side attached to the posterior face of 10/11. In 
segment xii. there is a small seminal vesiclo on the right side 
attached to the posterior face of 11/12, and on the left side an 
ovary and oviduct funnel attached to the septa in the usual places. 
In segment xiii. there is an ovary and oviduct funnel on the right 
side only. The ova are in “ strings ” as described for the other 
Rangoon specimens. The prostate of the right side is in xviii. 
and that of the left side is in xvii. 

Pheretima elongata (E. Perr.). 

External Characteristics .—Length 100-220 mm., diameter 
4-5 mm. Number of segments 109-241. Unpigmented, formalin 
specimens greyish. The prostomium is prolobous. 

There aro two deep secondary furrows, one anterior to, and the 
other posterior to, the setal circle, on each of segments iv.-xiii. 
The number of slighter tertiary furrows varies, in one speoiraen 
it is as follows on each side of segments viii.-ix. the most 
posterior and anterior annuli formed by the secondary furrows are 
subdivided by slighter furrows; on xii. there are eight slight 
furrows, and on xiii. there are five slight furrows. Some of these 
slight furrows may not form complete rings all around the 
segment. 

The first dorsal pore is in 12/18 and is much smaller than the 
next pore in 18/14, 



the Rangoon Earthworms . 445 

The set® begin on segment ii. Dorsally and laterally the set® 
are small and close together and project only very slightly from 
the surface. There may or may not be a very slight break in the 
set&l circle dorsally. If the dorsal break is present zz equals 1£~ 

1 \yz. Anterior to the clitollum, except on segments ii.-v., 
there are four large ventral set® projecting conspicuously ; and aa 
is greater than ah , which is greater than he. Set® a and h are not 
appreciably enlarged on ii. and iii. and only slightly on iv. There 
is no ventral break on ii. and iii. Posterior to the clitollum seta* 
aa are enlarged and widely separated, aa being equal to 
Seta h may be slightly enlarged, in which case ah iB greater 
than he. 

The clitollum is ring-shaped, on segments xiv.-xvi. (=3). 
Dorsal pores and intersegmental furrows are lacking, but set® may 
be present ventrally on segments xiv. and xvi. 

The male pores are on xviii., each at the top of a conical papilla. 
Between the two papill® twelve to sixteen set® intervene. At the 
outer side of the papilla and extending around only very slightly 
on to the anterior and posterior faces is a much wrinkled lip with 
a slit-like cavity between the lip and the papilla. 

The female pore is single on xiv., at the centre of a small 
circular lighter-coloured area, in line with the set® of the segment. 

The spermathecal pores may or may not l>e present, and when 
present vary in position and number. As the arrangement of 
these pores is different in all the fully mature specimens of the 
Rangoon collections they are listed below:— 

1. Only one pore present, which is just anterior to seta g on 

the left side of segment vi. 

2. Only two pores present, both on the left side, each in line 

with seta y, in furrows 6/7 and 7/8. 

3. There are two pores on the left side only, one in 5/6 and 

one in 6/7, both in line with seta g. 

4. This worm has three pores, all in 6/7. On the right side 

there is a single pore in line with seta h , while the other 
two are on the left side in line with seta h andy. 

5. This worm has four pores, all on the right side and dorsal 

to the lateral line. One pore is located on the posterior 
part of segment v. close to 5/6, the other throe are close 
together on the posterior part of vi. near 6/7. 

6. Four pores are present. On the right side there is one in 

5/6 in line with seta y, and two in 6/7 in line with set® 
y and *. On the left side there is one pore in 6/7 in line 
with seta j. 

7. The spermathecal pores are paired and located in 5/6 

and 6/7, those of a pair about one-quarter of the circum¬ 
ference apart. 

8. There are six pores, five in 6/7 of which three are on the 

left side in line with Bet® y, i, and Ic , and two on the 
right side in line with set® h and j, and one pore in 5/6 
on the right side in line with seta n. 
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All other specimens either have no spermathecal pores or are 
immature. The presence of spermathecae as indicated by the 
pores has been confirmed in each case by dissection. 

The genital markings are juiired oval areas on segments xix.- 
xxiii. Each marking is a transverse oval area beginning in line 
with seta d and extending outwards, so that the outer bonier is in 
line with the outer border of the male poropliore. The marking 
belongs to the anterior part of the segment, lying between the 
intersegmental furrow in front and the setal circle, although 
frequently the set® are included in the posterior border of the 
area. The body-wall in the region of these areas is swollen, so 
that the genital areas are in contact w r ith each other antero- 
posteriorly and appear to involve the whole segment. The anterior 
part of the swelling can be pushed back from the posterior part of 



the segment in front. A slight swollen ridge may extend from 
the oval area of one side to the area on the other side, just anterior 
to the set®. At the centre of each of these oval markings is a 
circular greyish area which sometimes projects slightly from the 
surface. 

Internal Anatom /.—Septa 5/6, 6/7, and 7/8 are thickened, the 
latter especially so; 8/9 and 9/10 are missing; 10/11 is dislooated 
backwards and attached to the parietes at the level of the inter¬ 
segmental furrow 11/12 ; 11/12 is attached at the level of the Bet® 
of xii.; 12/18 is attached at the levol of the set® of xiii.; 18/14 is 
attached slightly posterior to the level of furrew 18/14. Septa 
10/11 to 18/14 are funnel-shaped. 

The gizzard is small with an enlarged posterior rim, urn-shaped. 
The intestine begins in xv. There are no intestinal cseca, but the 
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alimentary canal is sacculated for six to eight segments loginning 
in segments xx. or xxi. The walls of the sac are pushed so far 
into the lumen that those of opposite sides meet in the centre. 
The typhlosole is medium-sized and begins in segment xvi. or xvii. 
There is a longitudinal subtcsophageal sheet of tissue attached 
ventro-laterally to the oesophagus, which extends from just behind 
the ventral junction of the first pair of commissures in the com¬ 
bined gizzard-segment through segment xiii., sometimes through 
segment xiv. 

There are large nephridial masses in v. and vi. dorso-lateral to 
the alimentarj' canal. 

There are no conspicuous blood-glands in v. or vi. or lymph- 
glands posteriorly. 

The vascular system of the present specimens (fig. 1 a) differs 
in a number of details from that of the other Rangoon sj>eoies of 
this genus. On opening the worm from the dorsal side only three 
pairs of commissures are visible, one pair just posterior to the 
gizzard and the last two pairs which arc large and in segments 
xii. and xiii. Between the last two pairs and the anterior pair 
are two more pairs of commissures concealed in the testis-sacs and 
visible only after the membrane has l>een dissected off. There 
are no conspicuous vessels passing from the dorsal blood-vessel to 
the gizzard, and the first pair of commissures posterior to the 
septum 7/8 is in contact with the posterior rim of the gizzard. 
These commissures unite vent rally underneath the alimentary 
canal to form the ventral blood-vessel, which is not continued in 
these specimens anterior to this junction. The next pair of 
commissures lies within the testis-sacs belonging to segment x. 
These arise dorsaliy as a branching and diverging of the supra- 
oesophageal vessel, which is not continued anterior to this diver¬ 
gence, at least as a vessel visible on the dorsal surface of the 
alimentary oanal. Just as each of these commissures turns down¬ 
ward in the testis-sac in which it lies, it divides into two 
branches which lie for a time against eaeh other. The smaller 
posterior branch o]>ens into the lateral oesophageal of its side, 
which is much enlarged henceforward. Posterior to the junction 
of these two vessels the lateral (esophageal receives blood-vessels 
from the ventral side of the gizzard. The larger anterior part of 
the commissure gives off a conspicuous branch to septum 10/11, 
which passes to the lateral and ventral parietes, and then into the 
ventral vessel as its second commissure of the side. The next pair 
of commissures is located in segment xi. in the testis-sacs of the 
segment, and passes from the supra-oesophageal vessel to the ventral 
vessel. The next two pairs of commissures, those of xii. and xiii., 
are usually much larger than the others, and likewise connect the 
supra-oesophageal and ventral vessels. The lateral oesophageals 
lie on the ventral side of the oesophagus, to which they are 
intimately attached, and within the subcesophageal chamber. 

These vessels are small behind the combined gizzard-segment, 
and usually cannot be traced further than segment xiii. or xiv. 
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In one specimen these vessels are full of blood and distended, 
so that they are easily traceable. In this worm they leave the 
alimentary canal in segment xv. passing out on to septum 16/10 on 
each side, through the septum, segment xvi., and through 16/17 
into xvii., where they pass into the subneural vessel. f lhe sub- 
neural vessel turns to the right side in segment xiii., and. passes 
out from under the nerve-cord and upwards. After giving off 
conspicuous vessels to the anterior face of 13/14 and to the ventral 
and lateral parietes, it opens into the commissure of xiii. just 
above a sharp constriction on the latter. 

The dorsal vessel is much longer than the length of the 
segments in v. and vi., and lienee lies coiled on the msophagus. 

The testis-sacs of x. are large and suspended on the anterior 


Fig. 1 b. 



Fig. 2. 



Plieretima elongata (E. Porr,). 

Fig. 16.—Egg “ string.” X oa. 1X0. 

Fig. 2.—Spermathooa. X <», 20. 

face of 10/11. Dorsally they are attached to the sides of the 
dorsal blood-vessel, but are not fused over it. The testis-sacs of 
xi. are also large, but not fused dorsally. They contain the small 
pair of seminal vesicles of the segment. There is a pair of 
small seminal vesicles in xii. which do not meet dorsally. In xiii. 
on the posterior face of 12/13 is a pair of small ovoid vesicles 
which may possibly be ovisacs, although they contain no ova. 

The prostates are in segments xvii.-xix. and are much lobed. 
The duct is in xviii., it passes from the edge of the gland towards 
the nerve-cord, turns slightly forward, and then turns enlarging 
rapidly, and passes back along the narrower portion until at the 
edge of the prostate it passes downwards into the body-wait 
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The ovaries are in the usual position. They are composed of 
small, closely packed bodies, the nucleus of which is propor¬ 
tionately very large, especially so in the smallest of the bodies. 
At the outer free fringes of the ovary are loose “ stringy ” pro¬ 
jections, each of which contains a very much larger ovum (rarely 
two) (fig. lb). The number of these mature ova is usually 
small, in the present specimens between twenty and thirty in each 
ovary. 

The appearance of the spermathecae (fig. 2) is about the same 
in all the segments and various positions. The ampulla is heart- 
shaped or ovoid to spherical, and nearly twice as long as the duct. 
The diverticulum is slightly longer than the duct, and arises from 
the anterior face or the inner side of the duct near the base. It 
is slightly enlarged along the ental third or half of its length. 

Corresponding to the position of the genital markings are flat, 
softish, sessile glands. 

Distribution . —Rangoon. This species has not been previously 
reported from Burma, although it is widely scattered through 
India. 

Occurrence. —This species seems to be very rare in Rangoon, 
and, although careful search has been made for the worm in the 
localities from which it has been secured, only seventeen specimens 
have been found—eleven in June 1924, four in November 1924, 
and two in January 1923. 

Remarks. —The Rangoon specimens differ in the following 
points from the description given in the * Fauna * volume:— 

1. The last pair of hearts is in xiii. instead of xii. 

2. The testis-sacs are not fused dorsally over the dorsal blood¬ 

vessel. 

8. Septa 8/9 and 9/10 are absent. (There is no mention of 
these septa in the ‘ Fauna * account.) 

Bahl has described the blood vascular system of Phcrofima from 
peregrine species found in the Kew Gardens, England, and at 
Lahore as typical of the genus. The vascular system of the 
present specimens differs from that account as follows:— 

1. The ventral vessel does not continue anterior to the gizzard- 

segments, but comes to an end with the first jmir of 
commissures behind the gizzard. 

2. The subneural vessel does not bifurcate and pass up on to 

the alimentary oanal to beoome the lateral opsophageals, 
but passes into the righf commissure of segment xiii. 

8. There are no heart-like commissures from the dorsal blood¬ 
vessel to the gizzard. 

4. The commissures of xi. pass from the supra-oesophageal 

vessel into the ventral vessel instead of the lateral 
oesophageal. 

5. The second pair of commissures behind the gizzard is 

double, and oonneots both the lateral oesophageal and 
the ventral vessels with the supra-cesophageals. 
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If the description of the vascular system given by Bahl is 
typical for the genus, the soundest interpretation of the conditions 
of the vascular commissures in this species seems to bo that the 
heart-like commissures belonging to viii., instead of passing to 
the gizzard, have continued on to the ventral vessel. The dorsal 
parts of the commissures of ix. have then Income attached to the 
upper parts of the commissures of x. instead of to the dorsal blood¬ 
vessel. 

In a previous paper it has been pointed out that the condition 
of certain vessels, especially the commissures of x. and xi., varies in 
almost all of the Rangoon species of this genus from the descrip¬ 
tion given by Bahl. The genus is a large one, and this system has 
not been studied in the vast majority of the species. Bahl’s work 
was done on peregrine forms, which may be expected from their 
unusual }w)wers of migration and adaptation to have certain modi¬ 
fications from the condition typical for the genus. In view of 
these facts and the variations already pointed out in the Rangoon 
species, it is rather early to suggest that the condition of the 
vascular commissures of these segments in any of the worms in 
which it has been investigated is typical of the genus. 

Plierriima houlleti (E. Perr.). 

There are three worms in Rangoon which, under certain con¬ 
ditions, can be referred to this species. These three forms do not 
grade into each other, and the differences between them are 
constant. One of these forms is described as the typical, and the 
other two as new varieties. This classification is only tentative. 
It is hoped to have the opportunity in the near future of ex¬ 
amining authentic museum-specimens of this species. Such an 
examination should clear up some of the difficulties involved. 

Forma typica ({*)• 

External Characteristics .—Length 55-110 mm., diameter 
4-4J mm. Number of segments 92-11G. Colour brownish dor- 
sally, except anterior to the elitellum where the segments are 
usually bluish or slaty grey, and in the region of the mid-dorsal 
line which is often slightly bluish. The bluish colour often 
extends over the ventral parts of segments i. and ii. Ventrally 
whitish. Clitellum reddish or brownish. 

The prostomium is epilobous, but the tongue on segment i. is 
not usually marked off by a posterior transverse furrow. 

No secondary annulations have been observed. 

The first dorsal pore with but a single exception occurs in 9/10, 
in the exceptional specimen it occurs in 8/9. 

The set® begin on segment ii. Both dorsal and ventral setsB 
may or may not be regularly placed on segments ii.—ix. In the 
latter case the set® gradually become mere closely and regularly 
placed from segments vii.-ix., but without dorsal or ventral break 
until segment x., from where onwards both a dorsal and ventral 
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break are present. Posterior to the clitellum a a is equal to l.J- 
2 ab ; the dorsal break is slight, zz being only slightly greater than 
yz . The numbers are V./28-29, ix./51-53, xii./50~52, xix./53- 
56. Some of the ventral sette on segments ii.-ix. and seta a on 
each side on the succeeding segments arc enlarged, conspicuously 
projecting, straight instead of sigmoid, and ornamented with 
short transverse ridges of spines. Short thorn-shaped or spine- 
shaped sette are also present. Towards the posterior end setae a on 
each side becomes more and more sigmoid in shape. 

The clitollum is ring-shaped, and complete, extending from 
13/14 to 16/17 (=8) in all cases. The intersegmental furrows are 
not visible. The dorsal pores appear to be present, but no endemic 
fluid can be forced out through the parietes in the region where 
they are indicated without breaking the body-wall. Setal circles 
are present and complete on all the elitellar segments. 

The spermathecal pores are three pairs in 6/7, 7/8, and 8/9, 
nearly ono-half of the circumference apart, at the lateral edge of 
the blue-coloured area. The borders of the segments are slightly 
swollen in the immediate vicinity ol the pores. There are no 
accessory papillsB or other openings near the spermathecal pores. 
Between the lines of the spermathecal pores there are the follow¬ 
ing numbers of sette:—on vi. 12-14, on vii. 14-16, on viii. 28-25, 
on ix. 24-26. 

The female pore is in the setal circle of xiv. 

On segment xviii. in the setal circle arc the apertures of the 
copulatory chambers. The body-wall around the apertures is 
swollen, the swelling on each side extending to intersegmental 
furrows 17/18 and 18/19, pushing the furrows slightly forwards 
and backwards. The apertures are surrounded by an indistinctly 
limited ring of much wrinkled tissue. The pigmentation extends 
only to the outer edge of this ring of tissue laterally and not down 
into tho concavity. The aperture loads through a narrowed neck 
into the copulatory chamber, which is occasionally found everted 
as a porophore. When this occurs, the aperture is, of course, 
obliterated. Between the apertures are eight to eleven seta*, the 
number usually being eight or ten. 

Internal Anatomy .—Septa 4/5, 5/6, 6/7, and 7/8 are Blightly 
thickened; 8/9 and 9/10 are absent; 10/11. 11/12, 12/13, and 
sometimes 13/14, are slightly thicker than the septa following. 

The gizzard is elongate, often with a posteriorly enlarged rim. 
The intestinal ca*ca extend from xxvii. to xxiv. The typhlosole 
begins in the region of segments xxiv.~~xxvii., and extends to 
within 20-30 mm. from the posterior end of the animal. 

There are white masses of acinous blood-glands in segments v. 
and vi. Paired lymph-glands, rather large in size, are found from 
segment xv. posteriorly. 

There are large nephridial masses in segments y. and vi. dorso¬ 
lateral to the alimentary canal. 

The laBt pair of hearts is in xiii. In the combined gizzard- 
segment there are three pairs of vessels: — 1 , the anterior pair 
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Fig. 8. 



Pheretima houlleti (E. Perr.), forma typico (P). 
Spermatheoa. X oa. 20. 


Fig. 4 a Fig. 4 6. 



Pheretima houlleti (E. Perr.),;forma typica (?). 

Fig. 4 a.—Clitellar seta, bifid tip. x oa. 840. 

Fig. 4 6.—Clitellar Mta with unmodified tip. X oa. 800. 
Fig. 5,—Clitellar seta with trifid tip. X oa. 585. 
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belonging to segment viii. passing {rom the dorsal vessel to the 
gizzard; 2, the middle pair belonging to ix., one of which is 
usually rudimentary or lacking, from the dorsal vessel to the ventral 
vessel; and 3, the last pair belonging to x., passing from the 
supra-cesophageal vessel to the ventral vessel. The commissures 
of xi. also pass to the ventral vessel, as do those of xii. and xiii. 

There is a longitudinal sub-opsophageal sheet of tissue in seg¬ 
ments xi.-xiv., as previously described for R. peguana. 

The anterior testis-sacs are flattened against 10/11 with no 
apparent communication between the two sacs. The posterior 
sacs are conical and continued forward to the posterior face of 
10/11, to which they are attached just above the place of emer¬ 
gence of the first pair of sperm-ducts. The sperm-ducts come 
together in segment xii. and unite. They lie loosely cm the 
ventral parietes and are easily traced. The paired seminal vesicles 
in xi. and xii. are large, lobed, and in contact dorsally with the 
dorsal blood-vessel. 

The prostates are large, lobed, and lie in segments xvi.-xxi. 
The duct is about 2]-3 mm. long and is coiled into two or three 
loops, which vary so much from specimen to specimen as to be 
hazily worth describing. The duct passes into the wall of the 
copulatory chamber on the side away from the nerve-cord (outer 
face). Behind the copulatory chamber and concealed under septum 
18/19 is a small gland or two with ducts running forward to the 
posterior wall of the chambor. Under septum 17/18 thero are also 
four to eight similar glands with ducts running back to the 
anterior wall of the chamber. 

The copulatory chamber can be dissected off from the parietes, 
slit open on one side, and turned inside out. On the walls of the 
chamber there are two or three largo papillae, although the size is 
not constant. There are no sette embedded in the walls of this 
chamber. 

The ovaries and oviduct-funnels are in the usual positions. 

The spermathecal duct is nearly as long as the flattened ampulla. 
A single accessory gland accompanies each spermatheca, the stalk 
of the gland passing into the duct of the spermatheca below the 
attachment of the diverticulum. The diverticulum is long, and 
the greater part is coiled into a pyramidal mass (fig. 8). 

The clitellar setae are usually bifid (fig. 4) or trifid (fig. 5), the 
bifid type being three or four times as common as the trifid. 
These are 0*l-0*]5 mm. long. Very rarely setae (fig. 4 b) with 
the unmodified tip occur. These are of two sizes, the smaller 
0*18-0*2 mm. long and the other about 0*4 mm. long. 

Occurrence .—This worm is found in Rangoon nearly all the 
year round. 

Remarks .—This worm differs from the account in the * Fauna * 
volume in the following particulars:— 

1. Constant small size. 

2. Constant position of the first dorsal pore in 9/10. 
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8. Presence of complete setal circles on the clitellum. 

4. Presence of larger set® with unmodified tip on the 

clitellum. 

5. Presence of glands opening into the copulatory chamber. 

0. Absence of functional dorsal pores on the clitellum. 

None of these differences are enough to justify separating this 
form as a separate species, ltjis evidently a variety of P. houlleti . 
The question then arises, Is this the typical variety or, perhaps, a 
smaller variety ? 

Perrier’s account is not sufficiently detailed to permit an accurate 
answer to this question. Possibly two clues to a solution of the 
difficulty may be obtained from his description. The first is 
the length, which in the Paris Museum specimens was about 
100 mm., which comes within the limits of the present variety. 
The second is the character of the spormatliecal diverticulum, of 
which Perrier gives two figures. In the first figure (58) the 
diverticulum appears to be looped backwards and forwards in one 
plane in a manner to which Rosa has applied the term “ zigzag.” 
This type of looping, however, characterizes one of the varieties to 
be described subsequently and not the present form. In the second 
figure (50; the loops do not seem to be coiled in one plane in this 
manner, and arc more like the condition in the Rangoon variety. 
Possibly Perrier had more than one variety of this worm in his 
collections. (The attachment of the accessory gland and the 
spermathecal diverticulum to the duct are different in both of 
Perrier’s figures from the condition in the local form.) In view 
of these facts it seems best to consider the Rangoon worm for the 
time being as the typical form, indicating the tentativeness of 
the classification by a question mark. 

Var. tortuosa (P), nov. 

External Characteristics .—Length 130-180 mm., diameter 
4-0 mm. Number of segments 114-180. Colour dorsally bluish 
or slaty grey, ventrally whitish. Clitellum reddish to brownish. 

The prostomium is combined pro- and epilobous. 

There are no conspicuous secondary annulations on most of the 
specimens examined. There may be, however, on a few segments 
anterior to the clitellum one or two secondary furrows, either in 
front of or behind the setal circle or both. 

The first dorsal }>ore is in 11/12 in every case. 

The set® begin on ii. Both dorsal and ventral set® on seg¬ 
ments ii.-viii. are widely separated and irregularly spaced. The 
ventral set® project conspicuously on these segments. Beginning 
with segment vii., viii., or ix. the set® become smaller, project less 
conspicuously, and are regularly arranged and more closely spaced. 
A ventral break is usually lacking on segments vii.-xii., although 
there is often a slight dorsal break. Posterior to the clitellum aa 
is equal to ab or only very slightly greater than ab, The dorsal 
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break is usually present, but zz varies from 1^-3 yz. The numbers 
of set® are v./24-26, ix./44-40, xii./44-46, xix./53-56. Some of 
the ventral set® on segments ii.-ix. are enlarged, conspicuously 
projecting, straight instead of sigmoid, and ornamented with short 
transverse ridges of spines. The set® at the centre of the ventral 
side of these segments are the largest. Passing from the centre 
outwardly the set® become thinner and more and moro sigmoid in 
shape, and the ornamentation gradually disappears. Passing 
posteriorly from vi. or vii. the same development takes place, the 
ventral set® of viii. and ix. being mostly enlarged and ornamented 
sigmoid set®. Behind the elite Hum seta a is not enlarged. 

The clitellum is ring-shaped and complete, extending from 
13/14 to 16/17 in all cases, intersegmental furrows and dorsal 
pores are not visible. Setal circles are present and complete on all 
the clitellar segments. 

The 8j»ermathecal pores are three pairs in furrows 6/7, 7/S, and 
S/9, nearly one-half of the circumference apart, at the lateral edge 
of tha pigmented area. The borders of the segments are slightly 
swollen in the immediate vicinity of the pores. In the furrows 
between segments vii. and viii. and viii. and ix., concealed by the 
swollen regions of the parietes, and internal to the sperimithecal 
pores, may he one, two, or three minute papill® indicating the 
openings of the accessory spermatheeal glands. None of these 
papilla* have been found in 6/7. Between the lines of the sperma- 
thecal pores are the following numbers of seta*: on vi. 11-13, on 
vii. 12-14, on viii. 17-19, on ix. 19-21. 

The single female pore is in the setal circle of xiv. 

Ou segment xviii. in tho setal circle are the apertures of the 
copulatory chambers. The parietes around the aperture is not 
swollen, nor is there any distinct lip. The pigmentation extends 
ventrally farther on this segment than on the other segments, 
usually down into the concavity of the copulatory chamber aper¬ 
ture. The aperture leads through a much narrowed neck into the 
copulatory chamber, which is rarely found everted as a poropliore. 
Between the apertures are 14-17 set®. 

Internal Anatomy .—Septum 4 '5 is present and thin ; 5/6, 6/7, 
and 7/8 are thickened ; 8/9 and 9/10 arc absent; 10/11-13/14 are 
slightly thickened. 

The gizzard is elongate, often with an enlarged posterior rim, 
the intestinal c®ca are long, extending from xxvii. into xxii. 
There is a slight longitudinal ridge on the inner wall of the intes¬ 
tine in the mid-dorBal region from the beginning of the intestine, 
but there is no characteristic typhlosolc until tne region of seg¬ 
ments xxv.-xxvii. The typhlosole ends 50-60 mm. from the 
posterior end of the worm. 

There are white masses of acinous blood-glamls in segments v. 
and vi., and fairly large paired lymph-glands from segment *xv. 
posteriorly. 

There are large nephridial masses dorso-lateral to the alimentary 
canal in segments v. and vi. 
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The last pair of hearts is in xiii. In the combined gizzard- 
segment there are three pairs of commissural vessels as in 
f. typica (P), with the commissures of ix.—xiii. passing into the 
ventral blood-vessel. 

There is a longitudinal suboesophageal sheet of tissue in seg¬ 
ments xi.-xiv. as previously described. 

The anterior testis-sacs are flattened against septum 10/11 with 
no apparent communication between the two sacs. The posterior 
sacs are conical and continued forward to the posterior face of 
10/11 to which they are attached just above the place of emer¬ 
gence of the first pair of sperm-ducts. The sperm-ducts come 


Fig. 6. 



Fig. 7. 




Fig. 8. 



Pheretima houlleti (E Parr.), var. (P) tortuosa . 

Fig. 6.—Penial seta. X oa. 110. 

Fig. 7. —Tip of penial seta, x oa. 275. 
Fig. 8.— Spermatheoa. x oa. 16. 


together in segment xii. and unite. They lie loosely on the ventral 
parietes and are easily traced. The paired seminal vesioles in xi. 
and xii. are large, lobed, and in contact with the dorsal blood¬ 
vessel. 

The prostates are large, lobed, and lie in segments xvi.-xxi. 
The duot is about 5 mm. long with three or four loops, which are 
not constant in arrangement. The duct passes into the wall of the 
oopulatory chamber on the side away from the nerve-oord (outer 
face). Behind the oopulatory chamber and concealed under 
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septum 18/19 are one, two, or three glands, with ducts passing 
forward to the posterior wall of the chamber. Similarly, anterior 
to the chamber are three to eight glands with conspicuous ducts 
passing up on to the roof of the chamber or to the inner face. 
These ducts are more readily visible than in typica (?). 

The copulatory chamber can be dissected off from the parietes, 
slit open on one side, and turned inside out. The inner walls of 
this chamber are covered with small papill® which may or may 
not be arranged in groups of three or four. Projecting con¬ 
spicuously into the chamber is a single large papillaceous mass. 
This varies a great deal in appearance, but usually oonsists of a 
stalk, on the free end of which are borne three papilla), often 
curiously arranged so as to suggest (juoer-shaped heads of birds or 
animals. Surrounding the stalk at the region whore it passes into 
the wall of the chamber is a raised ring of tissue which may or 
may not boar papilla* scattered on its surface. In some of the 
worms the stalk is bent at right angles to itself. 

Embedded in the walls of the chamber and projecting into the 
cavity between the papilhe arc three to five seta*, which must be 
regarded as penial setae (figs. (5 and 7). These setae are 0*65- 
0*86 mm. long and about (K)-70 p thick at the widest place, 
straight or with a slight bend at the inner end, the free tip ending 
in a very fine spine, the end of which is rounded. The free end is 
ornamented with numerous short transverse ridges of fine spines 
similar to those on the ventral seta* of the anterior segments. One 
or two setae in the body-wall immediately internal to the copula¬ 
tory chamber may also be enlarged and ornamented, but such set® 
are usually more sigmoid in form than the real penial set®. Seta 
a from this segment is sigmoid, 0 , 4-0 , 55 mra. long and 35-45 p 
thick. 

The ovaries and oviduct-funnels are in the usual positions in 
segment xiii. Occasionally small, paired, stalked, ovoid bodies are 
present on the posterior face of septum 13/14. The ovoid enlarge¬ 
ment at the end of the stalk is attached to the septum at the side 
of the oesophagus, and the duet or stalk can be traced ventrally 
nearly to the region behind the oviduct funnel. 

The spermathecal duct (fig. 8) is about half as long as the 
ampulla or less. The ampulla is llattened. The diverticulum 
arises from about the middle of the outer face or side of the duct, 
or lower down. It is at first rather thin, but the free end is much 
enlarged. The diverticulum is looped; there are five of these 
loops arranged in a “ zigzag ” manner, the arms of each loop except 
those of the first are in contact, and all the loops lie in the same 
plane. Usually a single spherical gland with a long stalk passes 
into the spermathecal duct at various places, usually below the 
point of attachment of the diverticulum to the duct. In addition 
to this gland there may be one to three more accessory glands 
whieh may or may not also pass into the spermathecal duct. In 
segment vii. the stalks of all accessory glands pass into the sperma¬ 
thecal duct. In segment viii. there is usually one accessory gland, 
Ann, db Mag . A 7 . Hut. Ser. 9. Vol. xvii, 30 



458 


Prof. (t. K. Gatos— Note* on 


the stalk of which passes into the spermathecal duct, and one to three 
similar glands, the stalk or stalks of which can be traced to the 
papill® in the intersegmental furrows internal to the spermathecal 
pore. In segment ix. the stalks of one or two glands pass into the 
spermathecal duct, and the stalks of one or two more puss into the 
body-wall to open independently in 8/9. The numbers of these 
accessory glands vary as has Wen indicated; rarely the parietal glands 
may be lacking, much more rarely the duct-glands may also he 
lacking. Glands with double heads, or witli a common stalk for a 
short distance before entering the spermathecal duet or the parietos, 
are fairly common. 

The clitellar seta? are usually bifid, about 0*10-0*2 mm. long, 
nearly straight with a slightly enlarged eetal end about 20 /x in 
diameter. Very rarely slightly longer seta* with the tip unmodified 
are found. 

Remarks .—This worm differs from (yj)ica (?) in the following 
respects .*— 

1. Larger size. 

2. Character of prostomium. 

8. Constant position of the first dorsal pore in 11/12. 

4. Seta a not enlarged posterior to the clitellum. 

5. Smaller ventral break in the seta] circle. 

6. Slightly smaller numbers of seta* on the anterior segments. 

7. Absence of dorsal pores on the clitellum. 

8. Greater number of sot® between the apertures of the 

copulatorv chambers. 

9. Presence of penial Bet®. 

10. Shorter spermathecal duct. 

11. Greater number of accessory glands in connection with the 

gpermathec®. 

12. Manner of looping of the spermathecal duct. 

In regard to characters 3-10, the present worm also differs from 
the account in the 4 Fauna ’ volume. 

The general appearance of these two varieties both externally 
and of the internal organs in dissection is much the same. Both 
have bifid clitellar set®, and similarly enlarged, modified, and 
ornamented ventral set® on the anterior segments; the testis-sacs 
and the seminal vesicles of both are practically the same in appear¬ 
ance. The accessory spermathecal glands of both are the same 
in size and appearance. The spermathecal diverticulum is very 
similar in both, differing chiefly m the attachment to the duct and 
the amount and manner of coiling or looping. 

With perhaps a single exception, the differences noted above are 
hardly great enough to warrant the separation of this worm from 
P. houlleti as a distinct species. The exception is the presence of 
definite penial set®. This perhaps would usually be enough to 
warrant the separation, especially in view of the rarity of these 
structures in the genus Pheretima (known only from P. osmmtoni 
and P. harriotensii ), were it not for the yery close external and 
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internal resemblances, and the common possession of the modified 
elitellar and ventral setee, with P. houlleti. It has, therefore, 
seemed best to describe the worm for the present as a variety of 
P. houlleti . 

Rosa described a worm from Palon, about sixty miles or so north 
of Rangoon, on the Prome road, under the name of P. campanulata. 
This has been regarded by other workers on this group of animals as 
a synonym for P. houlleti, Rosa called attention to five differences 
between the two worms as then known, the only one of which that 
is now of importance is the spermatheca. Rosa’s description agrees 
more in detail with that of the present worm than either of these 
two agree with the description of this structure with P. houlleti . 
The term with which he characterizes the diverticulum of his 
specimens (“zigzag”) applies equally well to the present forms. 
The figure which Rosa gives for the spermatheca agrees in the 
main with the present worm, the chief difference between the two 
being that in the Rangoon worms the free end of the diverticulum 
is enlarged and more or less ovoid rather than tapering and pointed 
as in Rosa’s figure. The number of loops (five) is the same in both. 
Rosa, however, does not give sufficiently detailed information in 
regard to the other points—in particular, those listed above (1-11). 

Var. rugosa (h), nov. 

External Characteristics. —Length 110-140 mm. Diameter 
4-0 mm. Number of segments 97-125. Colour brownish dorsally, 
except anterior to the cliteilum where the brown is replaced by 
a bluish-grey shado. Ventrally whitish. Cliteilum yellowish to 
brownish. 

The prostomium is combined pro- and epilobous, but the trans¬ 
verse furrow at the end of the tongue in i. may be lacking. 

Segments vii.-xiii. usually have two secondary furrows, one 
anterior to and the other posterior to the setal circles. Occasionally 
on these segments there are additional slighter furrows, which, as 
a rule, are not complete all round the segment. 

The first dorsal pore is in furrow 11/12 in evorjr case. 

The setae begin on segment ii On segments li.-ix. the ventral 
setae are enlarged, irregularly spaced, and conspicuously projecting. 
The dorsal setae may or may not be enlarged and irregularly spaced. 
A dorsal and ventral break is not usually determinable in seg¬ 
ments ii.-vL A slight dorsal break is usually present on segments 
ix.-xiii. and a ventral break on vii.-xiii. On ix.-xiii. seta a is 
much more enlarged than b , c, d, etc., which diminish in size 
regularly outwards. Posterior to the cliteilum there is a con¬ 
spicuous ventral breal^ aa being equal to 1 £-2ab. Seta a is much 
enlarged and conspicuously projecting Setie 5, c, d, etc., as well 
as the intersetal intervals, diminish regularly outwards. There 
is a dorsal break, zz being equal to lj-2 gz. The numbers are 
V./27-29, ix./49~50, xii./59-57, and xix./59-61. The enlarged 
conspicuously projecting ventral setae are nearly straight and orna¬ 
mented with short transverse ridges similar to those of the ventral 
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set® of the other two varieties, except that in the present variety 
the ridges appear to be much more numerous and more closely 
crowded together. On segments xvii., xviii., and xix. seta a on each 
side is nearly straight and ornamented, but in this case the ridges 
are few and not so close together. Passing outwardly from a t 
setae b , <?, etc., become smaller, more sigmoid in form, and gradually 
lose the ornamental ridges. Seta a similarly becomes more and 
more sigmoid on passing posteriorly. 

The clitellum is ring-shaped, and complete, extending from 
18/14 to 16/17 in all cases. Intersegmental furrows and dorsal 
pores are not visible. Setal circles are present and complete on all 
the clitellar segments. 

There are no spermathecal pores. 

The female pore is at the bottom of an oval concavity on xiv. in 
the setal circle. The concavity and the pore are both more con¬ 
spicuous than in either of the other varieties. 

On segment xviii. in the setal circle arc the apertures of the 
copulatory chambers. Each aperture is surrounded by a circular 
lip on which the set»r are lacking. The lip is finely wrinkled and 
wider on the side near the pigmented lateral region than elsewhere. 
The dorso-lateral coloration ceases at the outer edge of this lip. 
The aperture narrows at the bottom of a concavity to a longi¬ 
tudinal slit which oj>ens into the chain her. No worms have been 
found in which the chamber is everted as a porophore, but this 
doubtless occurs as in the other varieties. Between the nurtures 
are six to eight setae. 

Internal Anatomy .—Septum 4/5 is present; 5/6, 6/7, 7/8 very 
slightly thickened; 8/9 and 9/10 are absent; 10/11-14/15 are 
very slightly thickened. 

The gizzard is elongate, often with a posteriorly enlarged rim. 
The intestinal caeca extend from xxvii. into xxii. There is a slight 
ridge on the inner mid-dorsal intestinal wall from xvi. to xxv. or xxvi. 
The typhlosole begins in this latter region and ends 55-70 mm. 
from the posterior end of the worm. 

There are white masses of acinous blood-glands in segments v. 
and vi. and paired lymph-glands, rather large, from xv. posteriorly. 

There are large nephridial masses in segments v. and vi. dorso¬ 
lateral to the alimentary canal. 

The last pair of hearts is in xiii. In the combined gizzard- 
segment there are three pairs of commissural vessels as in 
f. typtea (?) with the commissures of ix.-xiii. passing into the 
ventral vessel. 

There is a longitudinal suboesophageal sheet of tissue in seg¬ 
ments xi.-xiv., as previously described. 

The anterior testis-sacs are flattened against septum 10/11 with 
no apparent communication between the sacs. The posterior sacs 
are conical and continued forward to the posterior faoe of 10/11, to 
which they are attached just above the place of emergence of the 
first pair of sperm-ducts. The sperm-ducts come together in seg¬ 
ment xii. and unite. They lie loosely on the ventral parietes and 
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are easily traced. The paired seminal vesicles in xi. and xii. are 
small. They usually consist of two or three distinct lobes, of 
which one is quite regularly much smaller than the other two. 

The prostates when fully developed lie in segments xvii.-xx. 
Very often these glands are poorly developed, represented only by 
two small lobes, or they may be entirely lacking. In the latter 
case the prostatic duct may or may not be present. The duct is 
2 to 3 mm. long, looped two or three times in various ways, and 
passes into the wall of the eopulatory chamber on the side away 
from the nerve-cord (outer face). Behind the eopulatory chamber 

Fig. 9. Fig. 10. 



Pheretima koulleti (E. Perr.), var. (P) mgoea. 

Figs. 9 & 10.—Clitellar seta). X oa. 265. 

are usually two glands with ducts running forward to the posterior 
wall. Anteriorly there are three to eight similar glands with the 
duets passing up on to the roof of the chamber or to the inner 
face. These ducts are mors conspicuous than in the other varieties. 
The inner wall of the eopulatory chamber is covered with pore¬ 
bearing papillae similar to those of f. typica (P). These papilla 
are of various sizes and crowded closely together like those of 
tortuoea. In the region where the prostatic duct passes into the 
wall of the ohamber there is a group of four or five papilla olosely 
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crowded together. There are no seta? embedded in the walls of 
this chamber. 

The ovaries and oviduct-funnels are in the usual positions in 
segment xiii. There are no spermathecro. Large numbers of 
apparently fully mature worms have been examined without finding 
one with spermathecal pores. Dissection of numbers of specimens 
has failed to reveal any trace of these structures. 

The clitellar seta? are bifid (fig. 9), 0* 12-0-15 mm. long. There 
are numerous irregular transverse furrows running around the 
shafts of these set®, producing a characteristically wrinkled 
appearance. Larger setae, ()*2-0*25 mm. long, are present (fig. 10). 
These are muoh less frequent than the smaller type and the end is 
not bifid. The shaft has the same wrinkled appearance as the 
smaller setae. 

Remark* .—This worm differs from f. typica (P) in the following 
points:— 

1. Larger size. 

2. Constant position of the first dorsal pore in 11/12. 

8. Slightly greater number of seta? per segment. 

4. Absence of dorsal pores on the clitellum. 

5. Absence of spermathec®. 

6. Smaller size of the seminal vesicles. 

7. Smaller size or rudimentary condition of the prostates 

8. Transverse furrows on the clitellar seta. 

In respect of points 3, 5, (5, 7, and 8, this variety also differs 
from variety tortuosa. It has in common with the other two 
worms the following characteristics:— 

1. Complete rings of set® on the clitellar segments, most of 

the seta short and with bifid tip. 

2. Ventral set® on the anterior segments enlarged, modified 

in form, and ornamented with similar transverse ridges. 

3. General appearance of the testis-sacs. 

4. Accessory glands in connection with the prostates with 

ducts opening into the lumen of the copulatory chamber. 

5. Absence of genital papilla. 

The classification of these three worms is something of a puzzle, 
due largely to the handicaps under which workers in this province 
labour. For instance, Perrier’s original description of this species 
is in the author’s library, but many details of structure to which 
it is necessary to refer in the present case are omitted by Perrier. 
Other authors have contented themselves, as far as available 
literature is concerned, with simply recording the species from 
the various localities without giving any details ot structure. 
Michaelsen’s account in the ‘Tierreiclr volume, and Stephenson’s in 
the ( Fauna ’ volume, the only other descriptions available locally, 
are, of course, summaries which do not mention certain points on 
which information is desired. Furthermore, it has not been 
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possible to eompare the local specimens with identified museum 
specimens of the species. It has therefore seemed best to describe 
these three worms tentatively as three varieties of the species. 
The variety which differs the least from Perrier's original account 
and from Stephenson’s account in the ‘ Fauna ’ volume is referred 
to as the f. typica (?) and the other two as new varieties, with an 
interrogation point after the word variety to indicate that there is 
some doubt as to the varietal status. 

it is perhaps quite to be expected that a species with such a 
wide-spread distribution should show certain varietal differences, 
although neither Michaelsen nor Stephenson mention any such 
varieties. This may possibly he due to a lack of adequate 
study of representatives of tins sjiecies from the various areas. 
Several specie* have been described which resemble more or less 
closely P. houlleti . Certain of these have been relegated to 
the synonymy, while others have been retained. Students of the 
Oligochwta, however, do not seem to be agreed as to which are 
valid species. A re-investigation of the whole situation should 
be made. 

Phcretima lignicola , Steph. 

The commissures of segment viii. passing to the gizzard are 
small. One of the pair belonging to ix. is very much larger than 
the other. The commissures of x. and xi. are about the same size 
as the larger one belonging to ix.; they connect the supra- 
Gcsophageal and ventral vessels. The commissures of xii. and xiii. 
are much larger and also pass to the ventral vessel. The com¬ 
missures of xi. are almost entirely within the testis-sacs of the 
segment, and the ventral two-thirds or three-quarters of the pair 
of x. are also within the testis-sacs of that segment. There is a 
subcesophageal sheet of tissue forming a longitudinal chamber 
under the alimentary canal as in P. peyuana. The sheet extends 
from just behind the commissures of ix. through segment xiv. 

Occurrence ,—This worm is found in Rangoon only from July 
to October inclusive. 

Pheretima peyuana (Rosa). 

This species has been discussed in a previous paper, hut as it is 
peregrine mention of it is made here. It is not, however, so widely 
distributed as most of the rest of the peregrine forms found in 
Rangoon. Outside of Burma it has only been reported from Siam 
and Java. Since the publication of the previous paper three 
abnormal specimens have been found which are described herewith. 

1. External Characterietics .—Length 98 mm. Diameter 6 mm. 
The worm is normal except in the male region on the right side. 
Here there are two genital markings of the usual size, but instead 
of occurring on furrows 17/18 and 18/19 both are actually on seg¬ 
ment xviii., extending from the setal circle anteriorly to 17/18 or 
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posteriorly to 18/19. There is no male porophore visible in the 
setal circle. 

Internal Anatomy .—There are no funnels in the testis-sacs of 
the right side. The prostate with its duct on this side is also 
lacking, as are the glands corresponding to the external genital 
markings. 

2. Length 116 mm. Diameter 5-Gmm. Clitellum lacking on 
segment xvi. from just to the left of the dorsal pore in 16/17 to 
just internal to the inner border of the genital markings on xvi. 
The male pore of the right side is in the Betal circle of xvii. The 
genital areas on this side are on 16/17 and 17/18. The prostatic 
duct is in segment xvii. on the right side. The accessory glands 
are in xvi. and xviii. 

8. External Characteristics .—Length 116 mm. Diameter 
6 mm. The first dorsal pore is in 12/13. There is a female pore 
in xiii. in the setal circle slightly to the right side. The female 
pore of xiv. is slightly to the left of the one on xiii. and about in 
the centre of the segment. The male porophore and the accessory 
papillae are normal on the left side. On the right side there is a 
large genital marking on 16/17, a male porophore on xvii. in the 
setal circle, and a normal-sized genital marking in 17/18. 

Internal Anatomy .—The anterior pair of seminal vesicles is 
large and in contact with the gizzard. In segment xii. on the loft 
side there is a medium-sized seminal vesicle. The vesicle of the 
right side is a small rudiment on the posterior face of septum 
11/12. On the right side of this segment there is an ovary and 
an oviduct-funnel in the usual positions. In segment xiii. there 
is a heart on the left side, that of the right side lacking. A single 
ovary is present on the left side and an unusually small oviduct- 
funnel is present on the same side. The right prostate lies in seg¬ 
ments xvi.-xviii. with the duct in xvii., the left prostate lies in 
xvi.-xix. with the duct in xviii. The spermathecal pores are not 
visible exteriorly, but all the spermathecse are present except the 
last one on the right side. 

Pheretima posthuma (L. Vaill.). 

External Characteristics .—Length in the rainy season 110- 
140 mm., in the dry season 60-120 mm. Diameter in the rainy 
season 5-7 mm., in the dry season 3-5 mm. The colour varieB 
and may be almost white, light grey, slaty grey, or dark brownish 
grey. The greyish appearance is often heightened by the very 
black humus present in the alimentary tract. 

The prostomium is prolobous, or combined pro- and epilobous. 

A single secondary furrow is usually present posterior to the 
setse on segments v.-xiii., and a second furrow anterior to the sets 
is usually present on most or all of segments vi.-xiii. On segments 
posterior to the clitellum there are two secondary furrows marking 
off a ridge which bears the set®. 

The first dorsal pore is in 12/13. 
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The setw begin on ii., and are present in unbroken rings. The 
seta? are ail approximately of the same size. 

The clitellum is ring-shaped and on xiv.-xvi. (=8), although 
quite often the clitellar thickening is lacking posterior to the seta* 
of xvi. ventrally, or both dorsally and ventrally, The colour is 
reddish or yellowish. Dorsal pores are usually absent, but setae 
are present. The setal circle of xiv. is interrupted by the oval area 
containing the female pore. 

The male pore is a minute aperture on the centre of a round 
glistening papilla on the wall of the copulatory chamber. This 
chamber opens to the exterior by a large aperture in the setal 
circle of xviii., around which the parictes are much wrinkled and 
swollen. When the chamber is fully everted it forms a conical 
projection, at the top of which lies the pore-bearing papilla. 
Between the openings to the copulatory chambers are 18-22 setae. 

The female pore is single on xiv., in or anterior to the setal 
circle, at the centre of an oval whitish area. 

The sperraathecal pores are four pairs, located in furrows 5/(5, 
6/7, 7/8, 8/9, one-third or more of the circumference apart, the 
position of each pore indicated by a minute papilla on the posterior 
part of the segment in contact with the intersegmental furrow 
behind. 

Normally, there are two purs of copulatory papilla*, one pair in 
the setal circle of xvii. and the other in the setal circle of xix. 
These papilla? are transverse nearly oval swellings extending 
anteriorly and posteriorly to the intersegmental furrows of the 
segment, and narrowing at both ends until continuous with the 
ridge bearing the setae of the segment. Nearly all of the flat top 
of the swelling is occupied by a greyish circular depression, which 
is surrounded by a slight ridge, immediately outside of which is a 
single slight but evident circular furrow. This is close to the 
intersegmental furrows. The swollen parietos below the ridge 
may have other shorter and slighter furrows. The centre of the 
depression of the papilla is internal to the centre of the opening of 
the copulatory chamber on xviii. 

Internal Anatomy .—Septa 5/(5, 6/7, and 7/8 are much thickened; 
9/10 is absent; 10/11 and 11/12 are slightly thickened. 

The gizzard is subspherioal. The walls of the oesophagus pos¬ 
terior to the gizzard are corrugated internally by circular, highly 
vascular ridges. The ca'ca are long and slender, arising in xxvi. 
and often turned dorsally and confined to that segment, more rarely 
extending forward into xxv. or xxiv. The intestine begins in xv. 
The small typhiosole begins in the region of segment xxvii. and 
ends 15—2/5 mm. from the posterior end of the worm. There are 
large nephridial masses dorso-laters 1 to the alimentary canal in v. 
and vi.; large reddish masses of acinous blood-glands in v.; and 
large paired whitish lymph-glands in xxv. and posteriorly, increasing 
in size until the middle of the body and then decreasing. 

The last hearts are in segment xiii. The commissures of segments 
viii, to xiii. are as described by Bahl as typical for the genus. 
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The anterior pair of testis-sacs is attached to septum 10/11 
Posteriorly and ventrally the sacs are in contact, but there is no 
communication between the sacs, as the contents are separated by 
a thin tough membrane. The posterior pair of testis-sacs is in 
xi. No partition can be demonstrated between the two sacs where 
they are in contact }x>steriorly. The sperm-ducts of a side come 
into contact in xii., but the lumina of the two ducts do not fuse 
until much further posteriorly. The seminal vesicles are paired in 
xi. and xii., tabulated and in contact dorsally over the digestive 
system. 

The prostates are irregularly lobed bodies extending from xvi.- 
xxi. at their largest. The duct is much thicker ectally than entally 
and bent in the form of a horseshoe with the concavity opening 
outwards, and the thinner limb placed anteriorly. 

The ovaries are leaf-shaped bodies battened against the posterior 
face of septum 12/13. The oviduct funnels are in the usual 
position on 13/14. 

The spermathecie are four pairs—one pair in vi., one pair in vii., 
and two pairs in viii. The shape and size of the ampulla varies. 
It may be ovoid, heart-shaped, spherical, much longer, the same 
length, or even shorter than the duct. The duct is not sharply 
marked off and varies in length absolutely and relatively to the 
length of the ampulla. The single diverticulum arises on the 
inner side of the duct, close to the body-wall, and consists of a very 
fine stalk and a longer finger-shaped enlargement. The free end 
of the diverticulum may be serrated longitudinally into two 
halves. More rarely the diverticulum is completely divided into 
two longitudinally, except for a common junction before passing 
into the duct. More rarely still, two ppernmthecse open to the 
outside by a single pore. 

Small, flattened, softish, sessile glands close to the parietes 
correspond in position internally to the eopulatory papillae. 

Occurrence .—This worm is found in Rangoon all the year round. 

Remarks .—The Rangoon worm differs from the account in the 
* Fauna * volume in the following points :— 

1. Prostomium. 

2. Occasional incompleteness of the clitellum on xvi. 

3. Persistent absence of 9/10. 

4. Absence of seminal vesicles in x. 

Several writers have called attention to the occasional occurrence 
of the characteristic eopulatory papilla? on segments other than 
xvii. and xix. As specimens were frequently brought into the 
laboratory showing tnis condition, it seemed desirable to obtain 
further information as to the frequency of occurrence of such 
papillae. The laboratory mahli was, therefore, sent out one day 
with instructions to collect only specimens of this species. As a 
result of the day's work 328 of these worms were seoured. Of this 
number 266 were normal so far as these were concerned, 18 were 
not yet fully mature and were disregarded, while 66 mature worms 
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(or nearly 18 per cent, of all the adult worms obtained) showed 
various abnormal or unusual arrangements of these papillse. 
These various conditions may be grouped into three classes:— 

A. PapiUce lacking on some or all of the usual positions on segments xvii. 

and xix. In some way the development of these papilla) has been pre¬ 
vented. The genital markings appear in the younger wonh long before 
the olitellum. The sctal circles at the Bite of the missing papillae aro 
unbroken. 9 specimens. 

B. Papillae are lacking on segments xvii. and xix., with extra papilla) on otlior 

segments. 18 specimens. 

C. No papilla) are lacking on segments xvii. and xix., and extra papillae aro 

present on other segments.—29 specimens. 


Table A. 


Group A. 

Papillae 

lacking on segments 
xix. 

right xix. 
left xix. 
right xvii. 
xvii. and xix. 


Number of 
specimens. 
1 
3 
3 
l 
1 


Group B. 


Papilla) Extra papillae Numbor of 

lacking on segments prosont on segments specimens 

right xvii. right xx. 4 

left xvii. left xx. 4 

left xix. right xvi. 3 

left xvii. right and left xx. 2 

right xix. left xx. and right xxii. 

right xxiii. 1 

right and left xvii. right and left xx. 2 

right and left xvii. right xx. 2 


Group (\ 


Additional papillaa present Number of 

on segments specimens, 

left xvi. 1 

right xx. 9 

left xx. 9 

left xxi. 1 

right xxi 1 

left xxii. 2 

loft xxiii. 1 

right xxvii. 1 

left xxvii. 1 

left xxi. and right xxii. 1 

left xx. and right xxiii. 1 

right xxii., right xxiii., right xxiv., right xxv., 
right xxvi., left xxv., left xxvi. 1 


Since making the above-mentioned collection all abnormal speci¬ 
mens of this species brought into the laboratory have been studied 
and tabulated, but no further records as to the proportion of normal 
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and abnormal specimens have been kept. Later specimens have 
been tabulated in Table fi. 


Table B. 


Group B'. 

Papillae Additional papilla) Number of 


laoking on segments 

presont on segments specimens. 

right xvii. 

left xx. 

1 

right xvii. 

right xx. 

4 

right xvii. 

right xxi. 

2 

right xvii. 

loft xxii. 

1 

right xvii. 

right and left xx. 



and right xxi. 

1 

right xvii. 

right xxi., right xxiii. 

1 

right xvii. 

right and left xx., right xxi., 



right and left xxii. 

1 

left xvii. 

left xx. 

2 

left xvii. 

right xx. 

1 

right and left xvii. 

right and left xx. 

1 

right and left xvii. 

right and loft xx., left xxi., 



right xxii., right xxiii. 

1 

right xvii., right xix. 

right and left xx. 

1 

right xix. 

left xvi. 

1 

right xix. 

right xx., right xxi., 



right xxviii. 

1 

left xix. 

left xvi. 

5 

loft xix. 

left xvi., right xx., right xxi., 



right xxii. 

1 

right and left xix. 

right and left xvi. 

1 


Group O'. 


Additional papilla; present Number of 

on segments specimens, 

right xvi. 1 

left xvi., left xxii. 1 

right and left xvi., right xx. 1 

right xx. 7 

right xx M right xxi., right xxii. 1 

right xx., right xxii. 1 

right xx., right xxi., right xxii., right xxvi. 1 

right xx., left xxiii. 1 

right xx., right and left xxii. ] 

left xx. 8 

left xx„ left xxiii., right xxiv. 1 

right and loft xx. 3 

right and left xx., right xxi. 2 

right and left xx., right xxiii. 1 

right xxi. 2 

right xxii., right xxiv., right xxv. 1 

left xxii., left xxiii., right xxiv. 1 

left xxiii. 1 

right xxiv. 1 

right xxvi. 4 

right xxvii. 1 


Note.—In the Tables above right or left previous to the number of a seg¬ 
ment means that a papilla was present or lacking on the side of the segment 
specifically indicated, presence or absence indioated by the column. 
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Accessory Prostates .—Stephenson has noted the occurrence of 
these organs in segment xvii. They may also occur in segments xix. 
and xx. There may be a single accessory prostate present in any of 
the segments mentioned, or then* may be a pair of prostates. The 
position of these accessory organs is indicated externally by the 
presence of the large apertures or conical porophores exactly similar 
to those present on xviii. and in the same position. The largest 
number of prostates found in one worm is five. This worm has 
characteristic male porophores on the left side on xviii and xix., on 
the right side on xviii., xix., and xx. Internally there are prostates 
corresponding to each of these pores. Ea6h prostate and duct is 
similar in appearance to the normal glands in xviii., except for size 
and connection with the vas deferens. 

The Sperm-ducts .— Lloyd stales that the male generative tube 
of a side is “double in its whole length,'’and gives a camera lucida 
drawing of low and high magnifications, showing the double cha¬ 
racteristic. Powell, replying, states:—“ In no case have I found 
two ducts completely separate as described and drawn above by 
Capt, Lloyd. In some a slight grooving and fluting could be seen, 
but in all cases the duct or ducts were firmly united in a common 
outer fibrous (?) coat. In one sectioned worm there was a single 
lumen lined by a single layer of epithelial cells. In the other 
there were two distinct lamina firmly bound together by a common 

outer coat. In no case could any student dissect or separate 

the ducts from one another/' 

Jt is appurent from Powell’s own description of the two sections 
that the conditions of the male ducts may vary somewhat in this 
species, and it is possible that all the conditions mentioned occur. 
It does not seem probable that the ordinary student would be 
sufficiently skilled or provided with fine enough instruments to 
dissect, apart or separate these ducts. 

The condition of the male ducts in the Kangoon forms resembles 
the condition described by Lloyd for the Calcutta forms. In the 
local worms the vasa deferentia come into contact just behind the 
funnel of segment xi. The duct lying on the floor of the segments 
is conspicuous, and even with very low magnification a thin grey 
line can be seen which divides the duct into two longitudinal 
halves and which causes the fluted appearance mentioned by 
Powell. This thin grey line continues into the posterior part of 
xvii. and occasionally oven into xviii. The ducts can be easily 
removed, as there is little attachment to the body-wall. When 
examined microscopically, they have the appearance figured by 
Lloyd. It is also possible to dissect or separate the ducts. This 
is done most easily by grasping each funnel with a pair of fine 
forceps after the tissue binding the duct to the parietes is cut, and 
slowly pulling the ducts apart. 

Descriptions of Abnormal Specimens. 

1, External Characteristics .—Length 95 mm. Diameter 4 mra. 
The first dorsal pore is in 10/11. The clitellum is on segments xii.- 
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xiv. ( «3) and is incomplete ventrally on most of xiv. The female 
pore is on xii. just anterior to the set®. The male pores are on xvi. 
There is a pair of spermathecal pores in 5/6 about one-third of the 
circumference apart, one pore in 4/5 on the left side, and another 
pore in 6/7 on the right side. There is a pair of normal copulatory 
papillae on xiv., between which the clitellar thickening of the 
ventral parietes is lacking, and a second pair on segments xv. and a 
single papilla on the left side of segment xxiv. 

Internal Anatomy .—Septum 5/6 and 6/7 are much thickened, 
7/8 is missing. The gizzard is in segment vii. The intestine 
begins in xiii. There are large nephridial masses dorso-lateral to 
the alimentary canal in segment v. only. The last pair of hearts 
is very large and in segment xi. The hearts of v. are also large. 
The commissures of viii. and ix. are small and difficult to truce. 
The commissures of vii. are large and pass to the gizzard. 

On the anterior face of septum 8/9 are two small testis-sacs, 
each of which contains a funnel and testicular tissue. These sacs 
are not in contact or communication ventrally or posteriorly. 
There is a very thin spot on each portion of the septum which 
forms the posterior wall of the testis-sac. There is no trace of a 
sperm-duct passing posteriorly from the funnels in these sacs. In 
ix. there is a very large pair of male funnels on 9/10, but no testi¬ 
cular tissue can be found. A large single s]ierm-duct passes from 
each funnel to the prostatic duct. There is a pair of small seminal 
vesicles in segment x. The ovaries and oviduct-funnels are in 
segment xi. in the usual position. The prostates are confined to 
segment xvi., widely distending 15/16 and 16/17. The four sper- 
mathecse are located in the segments indicated by the external 
pores. 

Bemarks .—In this specimen the clitellum, the male and female 
pores, the ovaries, prostates, testis-sacs, and funnels are two seg¬ 
ments anterior to their usual position, but the gizzard is only one 
segment anterior to its usual position. Commissures corresponding 
to those of segments xii. and xiii. in the normal worm (supra- 
OBsophageal to ventral vessels) are present in x. and xi., those 
corresponding to the commissures of x. and xi. (supra-cesophageal 
to lateral cesophageals) are present in this specimen in viii. and ix., 
while the commissures corresponding to those of segment ix. 
(dorsal to ventral vessels) are absent. The commissures belonging 
to segment viii. in the normal worm are in vii. in this specimen. If 
two segments are imagined bo be intercalated between what is now 
segment vii. and the following segment, and the gizzard pushed 
back into the first of the intercalated segments, the worm becomes 
normal except for the spermathecal positions. 

2. External Characteristic *'—Length 69 mm. Diameter 8 mm. 
Immature. Clitellum not yet visible. Spermathecal pores in 5/6- 
8/9. Female pore on xiii. The male pore of the right side on 

xvi. and of the left side on xvii. There is a copulatory papilla on 

xvii. on the right side and on xviii. on the left side, 
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Internal Anatomy .—Septum 8/9 is absent, 9/10 is present ami 
thick, the gizzard is in viii. The last pair of hearts is m xii. The 
intestine begins in xiii. There is a pair of testis-sacs on 9/10 
containing testicular tissue and funnels. Medium-sized seminal 
vesicles are present in xi. A pair of minute stalked seminal vesicles 
is visible on the posterior face of 11/12. The ovaries and oviduct- 
funnels are in xii. The spennatheca) and prostates are small and 
corresponding in position to the external indications. 

3. External Characteristics .—Length 112 mm. Diameter 4- 
5 mm. Number of segments 108. The lirst dorsal }>ore is in 
12/13. The elitellum extends from 13/14 to 10/17 on the left 
side and just behind the setse of xiv. to just behind the setai of 
xvii. on the right side. The transition from unmodified to the 
clitellar epidermis dorsally and ventral ly at both the anterior and 
posterior ends is so gradual as to be practically imperceptible, and 
hence it is ditlieult to describe the exact boundary of the regions. 
The papilla of the right side on xvii. intrudes into the clitellar 
region. Seta* are present on all the clitellar segments, but the 
dorsal pores are lacking. The spermathecal pores are in 5/6 to 
9/10 on the right side and 5/6 to 8/9 on the left side. There are 
two female pores, one in the setal circle of xiv. and one in the setal 
circle of xv. There are the usual copulatory papillse or genital 
markings on segments xvii. both right and loft sides, on the right 
side of xviii., and on the left side of xix. The male porophores are 
on xviii. on the left side and on xix. on the right side. 

Internal Characteristics .—Septum 4/5 is thickened nearly as 
much as 5/6 and 6/7. In x. there is a single large testis-sac on the 
left side. On the right side there is no testis-sac, but there is a 
8]>erinatheca opening to the exterior through a pore in 9/10. In 
segment xi. there is a single medium-sized testis-sac on the right 
side. There is no testis-sac on the left side, but there is a single 
free funnel on the anterior face of septum 11/12. 

The sperm-duct of the right side is single and about half the 
usual size. The sperm-duct of the left side is twice the size of the 
duct of the other side and is double, with a thin grey line marking 
exteriorly the double character. There are large paired seminal 
vesicles in both xi. and xii. There is a pair of ovaries and oviduct- 
funnels in the usual positions in segment xiii. In addition, there 
is in this segment a j>air of structures somewhat resembling rudi¬ 
mentary seminal vesicles. These are small ovoid-shaped bodies 
less than u millimetre long and situated on the posterior face of 
septum 12/13, one on each side of the alimentary canal. Ventrally 
this body continues as a fine duct-like stalk along the septum 
nearly to the level of the ovary, where it can be traced no further. 
In segment xiv. there is an ovary and oviduct-funnel on the right 
side only. The last heart is on the right side of this segment. 
The prostates are large and extend through segments xvii.-'xxi. 
The duct of the right prostate is in segment xix. and of the left 
prostate in segment xviii. The sperm-duot of the right side passes 
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up on to the free surface of the gland of segment xviii. and thenoe 
through septum 18/19 into xix., where it joins the prostatic duct 
in the usual manner. 

Perionyx excavatus, E. Perr. 

This worm has already been reported from Rangoon by 
Stephenson. It occurs in this city all the year round. There is 
considerable variation in size—the length, for instance, of mature 
specimens may be from 40-180 nun. The penial seta* of the 
smaller forms are slightly shorter and thinner than those of the 
larger worms. 

Perionyx fulvus, Stepli. 

Previously reported from Calcutta and the Southern Shan States. 
It occurs in Rangoon all the year round, 

Glyphidrilus papillntus (Rosa). 

External Characteristics. —Length 74-105 mm. Maximum 
diameter 5-6 mm., diameter in the posterior part of the body 
3-4 mm. Number of segments 131-225. The living specimens 
are flesh-colour, the preserved worms (formalin) are greyish. 

Behind the cl itellum the body of the worm is flattened both 
dorsally and ventrally. Anterior to the clitellum it is rounded. 
In the |K>Bterior half of the body, in the preserved worms, the dorsal 
and ventral sides are slightly concave. 

The prostomium is large, zygolobous. 

The seta) are eight per segment and they begin on ii. They are 
not closely paired, and they are so situated that there are two on 
each dorsal, lateral, and ventral surface. Intervals ah and cd are 
nearly equal, dd is slightly greater than aa 9 which is slightly 
greater than he. 

On segments iv.-xiii. there are two secondary annulations per 
segment, one furrow anterior to and the other posterior to the setae. 
On segments vii ~ix. on the most posterior and anterior annulus 
thus formed there may be slighter tertiary furrows. 

Crinkled ridges or “wings” project ventrally from segments 
xix.-xxv., halfway between b and c. These ridges are filled with 
blood in worms that have just been killed, much more so than any 
other part of the body. 

There are numerous genital markings. These are swollen oval 
areas extending from one intersegmental furrow to the next. At 
the centre of each of these areas is a small round papilla. These 
papilLe may be found in any or all of segments x.-xviii. and xxvii.- 
xxviii. in the middle of intersetal interval aa. Similar areas may 
occur on any or all of segments xv.-xviii. in the setal intervals bc 9 
extending from just outside b to halfway to c. 

Pontosoolex corethrurus (Ft. Milll.). 

Length 96-116 mm. Diameter 4j-5 mm., except in the region 
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of clitellum, which is wider than the rest of the worm and may be 

6 mm. wide. Unpigmented. Clitellar segments are reddish, 

orange, or yellowish. 

Occurrence .—All the year round. 

Cocoons of this species have been obtained in the months of 

December to March inclusive and also in October. 
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LX. — On several known and unknown Reptiles of the 
Order Saurischia from England and France. By 
Baron F. von Huene, Tubingen. 

There are still several Jurassic and Cretaceous carnivorous 
Saurischia in western European countries which are not 
yet sufficiently known. Here I propose to describe and 
re-describe eight species. The most important Meg&lo- 
saurids I have treated recently on another occasion (Rev. 
Mus. La Plata, 1926). But, first, 1 should still like to 
say a few words on the classification and phylogeny of the 
Saurischia. 

During the last few years several authors have given a 
systematic scheme of the Saurischia very different from 
mine, though they use some of the same terms, but not in 
the original sense. Therefore, it may be useful once more 
to refer to that system, which has been misunderstood. 

In 1914 the Saurischia were first divided into two main 

? roups, Coelurosauria and Pachypodosauria ( 4 - 10 , especially 
and 10 *). The first group is separated from all other 

* Numbers printed in old-faced figures refer to the “Literature” at 
the end of this article (p. 468). 

Ann . A Mag. X . Hist . Ser. 9. I'ol. xvii. 
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Saurischia by the whole character of their organisation, from 
the Trias to the Cretaceous. The Pachypodosauria are the 
opposite of the Coeiurosauria, also from the Trias to the 
Cretaceous. That means that all Saurischia, which are not 
Coeiurosauria, belong to the Pachypodosauria, as, for instance, 
the Plateosauridse, the Mcgalosauridae, and the Sauropoda. 
For the first, the bifurcation of the whole phylum is supposed 
to divide it into those two main groups. 

The Pachypodosauria themselves soon bifurcate again into 
two groups—the carnivorous and the herbivorous, respec¬ 
tively. This can be recognized already in Triassic time. In 
1920 I called the carnivorous group the Carnosauria. 
Triassic Carnosauria, for instance, are Palaosaurus , Zancio - 
don , Teratosauru8 % and Gresslyomurus . Descendants of them 
in the Jura are the Megalosauridge and others, then several 
families in the Cretaceous. The Carnosauria were rapacious 
animals like the Coeiurosauria, but the two are differently 
organized. 

The second division of the Pachypodosauria is herbivorous, 
and perhaps also partly omnivorous. The Plateosauridae in 
the Trias arc supposed to give rise to the Jurassic and 
Cretaceous Sauropoda, hence that whole Triassic group has 
been called Prosauropoda. But they are both Pachypodo¬ 
sauria, as also are the Carnosauria, and all Pachypodosauria 
taken together are parallel again to the Coeiurosauria. 

Therefore it seems impossible any longer to use Marshes 
term Theropoda, comprising our Carnosauria and Coeiuro¬ 
sauria, for this now appears to be an unnatural grouping. 

(1) “ Megalosaurus” bradlcyi (A. S. Woodward). 

(Fig. 1.) 

This is a skull, incomplete in its upper half, from the 
Great Oolite of Minchinliampton, Gloucestershire. Its near 
relationship with Ceratosaurus nasicornis ( 20 ) has been 
pointed out and emphasized by A. S. Woodward. In fig. 1 
I have attempted, according to the latter, to restore the 
missing upper part of the skull. There is no other material 
for a restoration than the original specimen and Ceratosauruo 
nasicomis. This skull (only 26 cm. in length) markedly 
differs in shape from the skull of Meyaloiaurus bucklandi 
and Streptospondylus, as well as that of Antrodemus. 

The number of teeth is greater—namely, four in the prse- 
maxilla (four are preserved and a fifth might have space 
behind them, but Woodward only speaks of four), eighteen 
in the maxilla (including two gaps). The teeth in the 
preemaxilla are provided with peculiar lateral flat longitudinal 
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folds, unknown except in this case, one near the top and 
numerous others at the base. Ceratoeaurus , however, has not 
this higher number of teeth (but 3+ IS), and there are no 
lateral longitudinal ridges known on its teeth. Differing 
from the Megalosaurids is the shape of the external narial 
openings, which also does not agree with Ceratoeaurus. 
More essentially different are the shape and breadth of the 
ascending process of the maxilla. Further, the height of 
the prseorbita, resulting from its smaller angles, amounts 
to much more than in Megalosaurue bucklandi and Strepto - 
spondylus cuvieri; relatively smaller and narrower than in 
those are the orbita and the infratemporal fenestra. The 
posterior extremity of the maxilla is not bent downward as 
in the Plateosauridre. The lateral temporal opening, as seen 

Fig. 1. 



Attempt at a restoration of the skull of l*rocerato*aurus bradleyi , 
from the Great Oolite of Minchinhampton, £ nat. size. 


from the lower part preserved, must have been relatively 
broad in its whole height. By this the squamosal becomes 
more curved in the intertemporal arch, and so differs 
again from the Megalosaurids. The quadrate articulation 
has a lower articulation than it probably had in the Megalo¬ 
saurids. As to all this the comb-like nasal prominence is 
added, which is not known elsewhere, I propose to dis¬ 
tinguish this genus from the Megalosauridae as Procerato- 
saurus, gen. nov. 

(2) Megalosaurus from Nethercomb. (Figs. 2-4.) 

These remains are part of the beautiful collection of the 
late James Parker, Esq., at Oxford, who very kindly gave me 
the opportunity of studying them. They were found at 
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Nethercomb, 1 mile north of Sherborne, Dorset, and are 
now preserved in the Oxford Museum. They consist of both 
lower jaws with teeth, one dorsal vertebra, both tibiae, and the 
right pubis. These remains, from the Humphriesianua - 
horizon of the Inferior Oolite, have not been described 
before. The (left) tibia, 48 cm. long, indeed, resembles 
rather much that from the Lower Lias of Wilracote (A. S. 
Woodward, “ Note on a Megalosaurian Tibia from the Lower 
Lias of Wilmcote, Warwickshire,” Aun. & Mag. Nat. Hist. 


Fig. 2. 



il Megalomurus ” nethercombentw. Left tibia and fragment of the fibula> 
4 nat. size, a, oblique medial-anterior aspect, location of the crista 
lateralis is indicated by a sign; 6, outline of proximal articular face, 
completed by the right one. 

(8) i. 1908, pp. 257-259, 1 fig.). The head of the tibia with 
the cnemidial crest projects forward (fig. 2), and has a 
sagittal diameter of 12 cm., but in transverse direction it is 
narrow, as the proximal end of the right tibia demonstrates; 
it is only 8 cm. broad at the condyli. There is a slightly 
developed crista lateralis about 15 cm. below the upper end, 
whose distal part is broken off. Apparently it begins higher 
up, but there also the bone is damaged. The shaft, as far as 


Fig. 3. 



" Megalosaurns ” nethercombemi*. Fragment of right pubis, \ nat. sice. 

Medial aspect with transverse sections. 

preserved, has only a small diameter (5 cm.). The whole 
bone seems to be slender, for a great part of its length there 
is only the cast of the internal cavity. The distal end of 
its anterior side exhibits laterally a broad triangular groove 
for the reception of the processus ascendens astragali, as 
distinct as in Megaloaaurus poikilopleuron . The distal 
extremity of the left fibula is still connected by matrix with 
the left tibia. 

There is also a fragment of the right pubis (fig. 8), 21 cm. 
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long, and possibly extending nearly to the distal end. Its 
distal part is rod-like and of almost oval transverse section ; 
in the proximal half the median lamella begins to project, 
but it widens only to 4*5 cm. at the proximal break. That 
makes the pubis like that of Megalosuurus . 

The sume is to be said of the two lower jaws with teeth 
(fig. 4). The teeth, in the anterior half of their transverse 
sections, are thicker than in Megalosaurus buclclandi , the 
posterior edge is sharp and serrated, but at the anterior side 

Fig. 4. 



Megalosavi'us nethercombensis . Anterior parts of both lower jaws, with 
teeth, the left one showing the lateral and the right one the medial 
aspect, £ nat. size. 

the teeth are broad, and only in their upper half is there a 
blunt edge. Of the vertebral centrum there is no measure¬ 
ments. 

Hence this specimen must belong to primitive species, and 
I propose to call it Hegalosanrns nethercombensis, sp. n. 

(8) Megalosaurus from the Oxford Clay of Weymouth . 
(Pigs. 5-11.) 

These bones, from the Oxford Clay, miles north of 
Weymouth, Dorset, were also in the collection of the late 
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James Parker, Esq., at Oxford, and are now probably wit! 
that collection in the Oxford Museum. They comprise three 
dorsal vertebrae with high neural spines, four proximal cauda 
vertebrae, right ilium, fragments of right and left ischium 
right and left pubis, right femur, and upper part of left 
tibia, and have never been described before. 

Fig. 6. Fig. 6. 



a b 

Fig. 6.— Megalosaunu parkeri, Oxford Olay, Weymouth, James Parker 
Coll., Oxford Mus. Dorsal vertebra, £ nat. size a, from the left 
side; b , anterior aspect. 

Fig. 6 .— MtgalosauruB parkeri. Lateral aspect of anterior caudal ver¬ 
tebra, i nat. size. 

In both of the dorsal vertebrae the centrum is 11 cm. long, 
the whole vertebra is 87 cm. high, of which 21 cm. come to 
the neural spine, which is 9 cm. broad (fig. 5). The four 
anterior caudal vertebr® (fig, 6) must also have had high 
neural processes (their upper extremities are missing), which 
were inclined backwards. The dorsal centra iu the upper 

Fig. 7. 


Megaloiaurw parkeri. Lateral aspect of fragmentary right ilium, 
with a dorsal vertebra, j nat. size. 

part are laterally slightly sinuous. The shape of the base of 
the transverse process resembles that of Streptotpondylus . 
A third dorsal vertebra of the same size still adheres to the 
ilium (fig. 7)* 

The right ilium (fig. 7) is incomplete, as the anterior and 
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posterior extremities are missing, but it shows differences 
from Megalosaurus bucklandi . The angle between the 
processus proacctabularia and the lower edge of the anterior 
tip of the ilium is more obtuse than in the latter, and the 
angle between the processus postacetabularis and the pos¬ 
terior extremity is much more acute. The shape of the 
processes themselves, enclosing the acetabulum, is also 


Fig. 8. 



Megalotaurus par her i. Pubis, $ nat. size, a, lower aspect of proximal 
part of right pubis with transverse sections, a snort part of the 
obturatorial margin visible; b % same of left bone longer purt of 
obturatorial margin; c, ankylosed distal ends of both pubes showing 
posterior and right aspects, with transverse sections; d, lateral (left) 
aspect of distal end. 

different from Megalosaurus bucklandi . The size of the ilium 
is big; the height from the processus proacetabularis to the 
upper edge measures 45 cm., the width of the acetabulum 
20 cm., and its height 11 cm. The processus proacetabu- 
laris is 12 cm. long at the anterior side. 

The right aud the left pubes (fig. 8) are partly preserved. 
The proximal halves are there. The left one shows part of 
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the margin of the obturator foramen 8 cm. long; in the 
right pubis, too, some part of it is preserved. The lower 
border of the obturator foramen is situated 18 cm. from the 
proximal extremity of the bone. About 10 cm. more 
distant, the narrow median lamella is already directed hori¬ 
zontally, though in the more proximal part it is directed 

Fig. 9. 



Megalosaurus parkeri. Proximal fragment of left ischium, l nat. size, 
with upper face and outline of anterior break. 

downwards. The transverse diameter at this place is only 
9 cm. Besides there is another piece which I take for the 
distal extremities of both pubes, concrescent at the distal ends 
and with part of the so-called “ interpubis.” It is shown 
best in fig. 8. The thick pubic shafts diverge slightly 


Fig. 10. 

pros. disk 



_ # d»t&lly they are ankylosed and are very much 

thickened in the antero-posterior direction, and together 
form a thick hook-like process directed backwards, of which 
the greatest part is broken off. 

Of the left (fig. 9) and right ischia there are preserved 
pro xima l parts with the articular face for the ilium and part 
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of the subacetabular notch, which differs from Megalosaurus 
bucklandi at least by the presence of a lateral longitudinal 
ridge. 

The right femur (fig. 10), whose proximal end is much 
corroded, lias a length of 80 cm. The louer end of the 
trochanter quartusis situated 36 cm. distant from the caput. 
The trochanter major and the distal condyli are large, and 
the shaft in its distal half is slightly curved. 


Fig. 11. 



Megalosaurusparkeri. Proximal end of left tibia, i nat. size, a, lateral 
aspect showing cnemidial crest and crista lateralis; b , upper aspect; 
c, transverse break below; d, anterior aspect. 

The proximal part of left tibia (fig. 11) is well preserved. 
The cnemidial crest projects much forwards and slightly 
upwards and laterally. The diameter of the head from 
here to the lateral condylus is SO cm., and the greatest 
transverse diameter of the laterally declivous articular face 
is 18 cm. Below the head of the tibia there is a crista 
lateralis more than 10 cm. long, whose distal end is 25 cm. 
below the articular face. 
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These remains indicate an animal, probably belonging to 
Megalosaurus, different from the species described above, and 
I propose to name it Megalos&urus parkeri, sp. n. 

This species is characterized by the high dorsal spines, the 
shape of the ilium, the narrow pubis with large foramen 
obturatorium and distal <c interpubis,” the ischium with 
lateral longitudinal ridge near the articular face, and the 
characteristic shape of the head of the tibia. 

(4) Megalosaurus dunkeri , Lydekker (Dames). 

This specimen, belonging to the British Museum, was 
found in the quarry of Hollington near Hastings, Sussex, in 
the Wadhurst Clay of the Lower Wealden. It consists of 
two teeth, one incomplete opisthococlous anterior dorsal 
vertebra, one incomplete middle caudal vertebra, the in¬ 
complete right scapula, crushed right tibia, and metatarsals 
II. and IV. of the left foot. 

The name given by Dames (i) was proposed for an isolated 
tooth, but I refer here to skeletal remains which Lydekker 
from arguments of’ probability assigns to the same species, 
of which the teeth are common in the English Wealden. 
The horizon to which the remains belong is the Lower 
Wealden near Hastings ; the type-tooth also comes from 
the Lower Wealden of North-western Germany. This rather 
large species is specially characterized by the difference in 
size of metatarsals II. and IV. (Lydekker, 12 , fig. 4), which, 
indeed, is very striking. Metatarsals II. and IV. possess 
sharp edges in front towards metatarsal III. The distal 
extremity of metatarsal IV. by its shape resembles that of 
Megalosauru* bucklandi , but metatarsal II. is much more 
slender there. So the foot is quite different from that of 
the species in the Middle Jurassic. A fairly well-preserved 
anterior dorsal vertebra is distinctly opisthocoelous (Lydek¬ 
ker, 11 , p, 166; R. 604 a, in the Brit. Mus.), like Strepto - 
8pondylus . 

Bones referred to this species by Lydekker are not rare. 
Probably most of the skeletal bones mentioned by Lydekker 
( 11 , p. 168) belong here. 

There is another specimen from the Wealden of Battle, 
near Hastings, Sussex, consisting of three articulated middle 
dorsal vertebrae, with extremely high neural spines. If this 
—as seems to be the case-—also belongs here, the species 
possesses euormously high neural spines in the dorsal 
yertebras (Owen, 14 , pi. xix.), corresponding to four vertebral 
lengths. Megatoauru* parkeri is already striking with 
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neural processes of two vertebral lengths; but here, in fact, 
it is very remarkable for a Carnosaurian, and, if it were 
certain that such dorsal vertebrae belong to Megalosaurus 
dunkeri , it would be necessary to put it into a distinct genus, 
for which the name Altispinaz, gen. nov., might be reserved. 

The type-specimen, a tooth, in the University Museum at 
Marburg, Germany, was found in the Lower Wealden at 
Obernkirchen, on the Dneistcr, near Hanover. It is large, 
falciform, with a cutting and serrated longitudinal edge at 
the posterior side and a thickened obtuse anterior border. 
This tooth has also been described and figured by Koken 
(“Die Dinosaurier, Crocodiliden und Sauropterygicr des nord- 
deutschen Wealden,” Pal. Abh. ii. 5, 1887, pp. 319-320, 
Tf. ii, 2). The teeth figured by Owen ( 15 , pi. xi. pp. 3-4 
and 8 - 11 ) cannot be considered as being convincingly 
identical, but the possibility of their belonging to the same 
species may be left open. The type-material of the speci¬ 
men from Ilollington Quarry (see above) ought to be better 
investigated for this purpose, because these teeth and skeletal 
remains were found together (according to L\dekker, they 
belong to the same individual). If these teeth should be 
found to be certainly identical with the type-tooth, this 
specimen should be taken as forming the basis for our 
knowledge of the species. 

(5) Megalosaurus super bus (Sauvage). 

This species iN from the Middle Cretaceoux of Louppy and 
Grand pro in the north of Prance (Meuse and Ardennes). 
The type-speeimen, from the Bois de la Pauthifere near 
Louppy-le-Chflteau, B£p. Meuse, is of Gault age (Albian 
with Ammonites milletiatius and mammitfaris). It comprises 
two teeth, a fragment of lower jaw, several dorsal vertebral 
centra, part of a sacrum, several caudal vertebra?, ribs, an 
articulated part of a manus, femur, tibia, (?) calcaneum, 
metatarsals, and phalanges. These bones were first men¬ 
tioned in 1875,1876, and 1882 (cf. Barrois, “Les reptiles du 
terrain cr£tac£ du nord-est du bassin de Paris,” Bull. scient. r 
hist, et lit. du Nord, vi. 1875 ; H. E. Sauvage, La presence 
du type Dinosaurien dans le Gault du Nord de la France,” 
Bull. Soc. gdol. Prance, (3) iv. 1876, pp. 439-442 ; id., “Sur 
les Reptiles trouv& dans 1c Gault dc FEst de la Prance,” 
C.-R. Acad. Sci. Paris, 94.1 mais 1882, p. 1265). The other 
find, close to the first, was in the same horison at Grandpr£ 
in the Forest of the Ardennes— it includes two teeth and two 
metatarsals (figured in 17 , pi. iii. fig. 2 , from the descrip¬ 
tion on p. 19). The teeth resemble Megalosaurus , but most 



484 


Prof. Baron F. von Huene on 


of the bones differ from that genus. The size is rather 
small (length of femur 50 cm.). 

The shortly described lower jaw (posterior part) has not 
been figured (Sauvage, 17, p. 9), and so is rather difficult to 
appreciate. The vertebral centra of the back (Sauvage, “ De 
la presence du type Dinosaurien dans le Gault du Nord 
de la France,’’ Bull. Soc. geol. France, (3) iv. 1876, pi. xi. 
fig* 2 ; 17, p. 11) are short and high, and so are distinctly 
different from Megalosaurus , especially M . bucklandi . They 
are 5$-6£ cm. long. A caudal vertebra is described as 
“ elongated ” (7£ cm.) ; at the position of the transverse 
process it exhibits a sharp and long horizontal edge, like 
Seeley’s Eucercosaurus tanyspondylus (Quart. Journ. Geol. 
Soc. London, xxxv. 1879, p. 613) from the Middle Cre¬ 
taceous of Cambridge. In Megalosaurus , on the contrary, 
the caudal vertebrae become shorter posteriorly and have 
another shape. 

The right femur (17, pp. 15-16, pi. i. fig. 1) differs much 
from Megalosaurus by the medially beut collum fcmoris, 
between the trochanter major and the caput, and also by the 
fact that the fibular condylus is more developed than the 
other one, which is the reverse in Megalosaurus . The distal 
part of the shaft is less curved than the proximal half; this 
too is the reverse of Megalosaurus . Hence the hind leg 
must have been straigliter than in Megalosaurus . The same 
is shown by the position of the articular face of the caput 
ft moris. 

Of the right tibia there are preserved a proximal (17, pi. iii. 
fig. 1) and a distal (17, pi. iv. fig. 1) part, both in good state. 
The crista lateralis is situated very high, but only its upper¬ 
most beginning is still shown. The cnemidial crest projects 
much and the condyli of the head of the tibia he close 
together (18 to 7 cm. diameter of the articular face). The 
distal end, which is only shown from its posterior side, is 
much like Megalosaurus . 

There is also a proximal end of a right fibula (17, pi. i. 
fig. 2). From Grandpr^ the extremity of a bone is figured 
in pi. iii. fig. 2, which I take for the distal end of a fibula ; 
not far from the articular end it is very narrow. 

An element figured in 17, pi. ii. fig. 2, probably is a cal- 
caneum. It is narrower and more rounded below than that 
of Streptospondylus . 

Of the metatarsus is preserved a very nice left metatarsal 
II. (17, pi. i. fig. 3) of almost half the length of the femur 
(22 cm.) ; it is straight and strongly built. Also a phalange 
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(pi. iv. fig. 4) of the fourth toe is described and figured, 
further ({H. iii. fig. 8) the first phalange of the first toe. 

The element, explained by Sauvage as a clavicula (17, 
pi. iv. fig. 2) is probably the articular end of a scapula. 

There is also part of a manus with very slender phalanges 
(17, pi. ii. fig. 1). The thumb has a very short first 
phalange, but only a moderately-sized claw. The second 
digit haB a claw of the same size as the first one, and the 
second phalange is very slender and elongate. It is not 
quite clear what the figure shows of the next finger on the 
same piece of rock. Pi. iv. fig. 1 probably is also a phalange 
of the manus, as it seems a first one. PI. v. fig. 1 is, I think, 
quite correctly explained us “a lateral metacarpal,” the filth 
probably, and indeed it is much like metacarpal V. of the 
Triassic Plateosauridae and Megalosaurus poikilopleuron from 
the Middle Dogger of Normandy, but it would be very 
surprising if such an element still existed here. I have 
never seen a fourth metacarpal become so stout. Besides, 
two fragmentary metacarpals are mentioned of 12 cm. length, 
and with triangular, slightly convex, articular faces ; these 
possibly are rather the distal extremities of the bones of the 
lower arm. The ulnar part of the manus remains uncertain. 
The small size of the claws is unusual. 

All these remains were found close together at Louppy, 
so they probably all belong to the same individual (17, p. 15). 
Besides this, however, the distal part of a different and 
nearly double-sized femur has been found there, belonging 
to quite a different unkuowu Carnosuurian (17, p. 16). 

“ Megalosaurus” super bus, Sauvage, is certainly not 
Mcgalosaurus. On account of the characters of the femur 
I propose to call this genus Ereotopus, gen. nov. 

(6) “ Thecospondylus ” daviesi (Seeley). 

This is half a cervical vertebra from the Wealden of Brook, 
in the Isle of Wight. Seeley proposed to connect it with 
the doubtful genus Thecospondylus from the Hastings Sands 
of the Wealdeu, and he named the species (19) daviesi. 
Seeley established the genus Thecospondylus (“ On Theco¬ 
spondylus homeri , a new Dinosaur from the Hastings Sand, 
indicated by the Sacrum and the Neural Canal of the Sacral 
Region,” Quart. Journ. Geol. Soc. Londou, xxxviii. 1882, 
pp. 457-460, pi. xix.) only on a natural cast of the sacral 
region and fragments of bone. The pneumuticity and the 
size of this half cervical vertebra made Seeley ascribe it to 
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the latter genus, but as a new species. It is evident that 
one cannot rely upon such a conclusion. It is not yet fixed 
to what this sacral neural cast belongs, and I am not con¬ 
vinced that it is of a Coelurosaurian. it might rather belong 
to an Orthopod, so T leave it out. But the cervical vertebra 
is certainly that of a Ooelurid. It differs from Coalurus by 
the small praezygapophyscs situated lower down ; it has 
twice the size of the latter. So a second Ccelurid genus is 
represented, and I propose to name it Thecocffilurus, gen. nov., 
suggesting the two genera to which the cervical vertebra 
were ascribed. 

(7) Aristosuchus pusi/lus (Owen). 

These bones were found in the Wealden of Brook, Isle of 
Wight. They are five, articulated dorsal and sacral vertebrae, 
two single dorsals and two caudals, a pubis, and one claw of 
the munus. 

Aristosuchus pusillus was rightly interpreted by Seeley 
( 18 ). The rod-like pubes, with the enormous hook-like 
u interpubis'’ suggesting only a just slightly adherent suture 
at the ventral side, are suggestive not a little of Cutluru* 
(Gilmore, 2 , pl.xxxiv. fig. 5) and of Compsognathus (Huene, 3 , 
p. 337, fig. 315). Seeley's figure ( 18 , pi. xiv.) shows best a 
vestigial traec of the medially extending lamella, represented 
almost an edge at the medial side of the left pubis. 

Owen's excellent figures ( 16 ) of the anterior dorsal 
vertebra (fig. ]), 21 mm. in length, show the formation of 
the diapophysis without supporting buttresses as in Cmlurus , 
which is unknown in Carnosauria. The hour-glass-like 
shape of the centrum is much like that of Ceratosaurus. 

Especially interesting is the series of five articulated ver¬ 
tebrae, taken by Owen as two sacral and two lumbar vertebrae. 
Their lengths are from front backwards: 25, 29, 24, 23, 
21 mm. There can be no doubt that the two last ones are 
sacrals. It seems to me, however, that the three preceding 
vertebrae were also in contact with the anterior tips of the 
ilia, only in a less fixed way. The transverse process of 
the middle one of the five vertebras still stands at the same 
height as the following sacral rib, and it is much thickened 
anteriorly and posteriorly at its distal extremity. It is also 
evideut that the centrum of this vertebra had a distinctly 
saddle-shaped anterior articular face, exactly as in the 
caudally succeeding vertebrae, but in contrast to the orally 
following ones. Also the transverse process of the vertebra 
in front of this last one, already rising slightly higher, is 
still broadened in the same manner (the posterior distal 
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angle seems to be damaged). The centrum of the most 
anterior one of these vertebrae is higher and shorter, the 
transverse process still rises higher than the former one and 
is directed distinctly much backwards, and is also distally 
broadened. In the two posterior vertebrae, the sacral rib in 
its essential part is inserted on the centrum, in the preceding 
one of the five vertebrae this is the case, too, but in a lesser 
degree; the second vertebra (of the 5th from in front) 
exhibits a rough projection about on the ccntroncnral suture, 
which may correspond with the parapophysial part in the 
other sacral ribs; in the anterior one of these vertebrae there 
is still only a projection resembling a buttress below the 
transverse process. In these vertebrae the two last ones 
are true sacrals, the two anteriorly following ones I take as 
lumbo-sacral vertebrae ; that means that they probably cor¬ 
respond to the 12 th and 13th dorsals, but they seem to have 
been, as in Ceratosaurus (Gilmore, 2 , pi. xxi.), still between 
the probably very long anterior tips of the ilia and in contact 
with them. Probably only the most anterior one of these 
vertebrae (it would be the 11 th dorsal) had free ribs. The 
shape of this transverse process even at its distal end is 
much like that of the figured ( 16 ) anterior dorsal vertebra. 

Prom the preceding description it seems that the two 
lumbo-sacrals are situated in front of the probably five sacrals 
(of which only the two most anterior ones are preserved). 
Ornithomimus ( Struthiomimua , Osborn, 13 , pi. xxvi. fig. 1 ) has 
in front of the firmly coalesced true sacral vertebrae (which 
are followed by one caudo-sacral) sacro-Iumbar vertebras 
corresponding to the 12 th and 13th dorsal, while the 
preceding first free and rib-bearing vertebra has its trans¬ 
verse process much directed forward. This is not so in 
Ceratomut'us with the first free and rib-bearing vertebra in 
front of the ilium (Gilmore, 2 , pi. xxx.), but its transverse 
process is directed backward, and the rib is covered by the 
outmost tip of the ilium. This is quite unusual iu Cerato- 
saurus , because, so far as 1 know, besides this in all other 
forms the last rib-bearing vertebra directs its transverse 
processes anteriorly to avoid colliding with the ilium. In 
this point, however, Aristosuchus is like Ceratosaurus. Here 
also the broad last dorsal vertebne, quite as in Ceratosaurus 
and Omithomimus, have become sacro-lumbars. From this 
also a similar and anteriorly much elongated ilium may be 
inferred. If it were known whether three or five vertebrae 
compose the firmly ankylosed sacrum, one would be able to 
judge better of the relation between Aristosuchus and 
Ceratosaurus , for the latter has five firmly ankylosed sacral 
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vertebra (besides the lunibo-sacrals) and behind them one 
caudo-sacral. 

The distal caudal vertebra, 28 mm. in length, figured by 
Owen ( 16 , pi. i. figs. 5-8) is not so characteristic that it 
helps a decision. 

More important than this vertebra is a claw (figs. 12-13), 
which, by its size (34 mm., making almost two vertebral 
lengths), sharp curvature, symmetry, and narrowness, clearly 
belongs to the man us. Such big hands are not usual in 
Carnosauria, but in Cuslurosauria. 

Hence l regard Aristomckus as a Coelurosauriau. 
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LXI.— Exotic Muscaridie (Diptera). —XVIII. By J. R. 
Mallocii, Bureau of Biological Survey, Washington, D.C. 

Family MuscidflB. 

Subfamily Mrsn n/k. 

Muaca (Biomyia) planiccps , Wied. 

In the last part of this series of papers I described a 
species which I assumed to be this one. After writing the 
MS., 1 tried to ascertain whether the type-specimen of 
planiccps had a certain character, and after some time did 
discover that this character, the presence of a distinct bristle 
near middle of the posterior surface of fore tibiae, was found 
in the type. I)r. Bezzi informs me that Dr. Lund beck 
transmitted thiR information to him after I had asked the 
former to discover for me if this was a fact. 1 have never 
seen any specimen of planiccps from Java, from which island 
it was described, but have seen Indian specimens, and know 
from information received from Mr. J. E. Collin that the 
type of cinyalaisina , Bigot, has the same character, which is 
unique in the genus so far as I am aware at present. Thus 
1 can corroborate Dr. Patton's statement as to synonomy. 

TJie correct name of the species described in my paper as 
planiccps is not certainly known to me at this time, though 
it probably is already described. 

Family Calliphorid®. 

Subfamily Gallipuohj^as. 

In Part XVI. of this series of papers I erected the genus 
Qbccuria with one species, spinicosta, Malloch, as its repre¬ 
sentative. Since writing that paper, 1 have been able to 

Ann . & Mag . N> Hist . Ser. 9. VoL xvii, 32 
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obtain from Dr. M. Bezzi a specimen of Paratricyclea 
stabulans, Bezzi, and now present a summary of the characters 
of Obscuria and its nearest relatives known to me. 

Villeneuve erected the genus Paratricyclea with stabulans , 
Bezzi, as genotype. Several other species have been included 
in the genus. In all of the species except dubiosa , Ville¬ 
neuve, there are at least one pair of presutural and one pair 
of prescutellar acrostichals present. In Obscuria spinicosta 
these are lacking, and it therefore appears possible that 
dubiosa is referable to Obscuria . In Obscuria the genotype 
has the central portion of the proplcura almost bare, and 
there are but two well-developed bristles on the presutural 
area bounded by the dorso-eentral, humeral, and notopleural 
bristles. This area I refer to later in this paper as the 
presutural area . In all the species of Paratricyclea I have 
before me the central portion of the proplcura is rather con¬ 
spicuously haired, and there are almost invariably at least 
three well-developed bristles on the afore-mentioned pre- 
sutural area. A character possessed in common by Obscuria 
and Paratricyclea is that of erect, rather long, fine hairs on 
the supraspiracular convexity of the metathorax. Normally 
in this family this convexity is downy, randy pubescent, and 
sometimes almost bare, but in these two genera aud in 
Hypopygiopsis , Townsend, Phumosia , R.-D., and Hemi - 
pyrellia, Townsend, there are quite conspicuous erect hairs. 
A very careful comparison of the African species available 
to me proves that several of those which I identify as having 
been referred to Paratricyclea are more closely related to 
Caiusa , Surcouf, than they are to typical Paratricyclea . 
1 append a synoptic key for the separation of the three genera 
that 1 accept as valid :— 


1. Only two well-developed bristles on the 

presutural area; neither presutural uor 

prescutellar acrostichals present . 

At least three bristles on the presutural area, 
the inuer one just in front of suture some¬ 
times very snort; at least one pAir of 
presutural and prescutellar acrostichals 
present... 

2. Tne very narrow suprasquamal ridge with 

short, fine, but distinct hairs on almost its 
entire length ; four bristles on presutural 
area; face sometimes with two fine hairs 

near lower margin in centre. 

The suprasquamal ridge without any trace 
of hairs; three or four bristles on the pre¬ 
sutural area... 


Obscuria, Malloch. 


2 . 


Phumosia , R.-D. 


Paratricyclea , Villen. 
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Genus Paratiucyclea, Villeneuve. 

If we arc to accept the rule in use by American entomo¬ 
logists that a generic name must be coupled with that of 
its cited genotype irrespective of whether the latter were 
correctly or incorrectly identified by the describe!* of the 
genus, we must place Puruhicyclea as a synonym of 
ApoUenia . Bezzi cited as the genotype of his genus the 
species he had determined as nudiuscula , Bigot, but what 
he had before him at the time was tristts , Bigot, which is 
gcnerically distinct from nudiuscula and is, in fact, gcnerieally 
indistinguishable from Strong yloneura , Bigot. Villeneuve 
retained ApoUenia for tristis and erected Parairicyciea for 
stabutans and other Africau species, including nudiuscula . 
Subsequently he placed tristis in ThclycJueta, Brauer & 
Bcrgenstamm. 

1 have been impelled lately to make a very careful study 
of a number of species belonging to Paralrict/c/ea irom Africa, 
and, having on hand a number of specimens of closely related 
groups, including Caiusa , from the Orient, 1 was struck 
by the fact that the insects were very similar in generic 
characters. In fact, it appears to me impossible to grant to 
the various segregates ot this group of species more than 
subgcnerie status. 1 realize that extremists may either 
lump all of these under one genus or conversely consider 
each group entitled to full generic status. Without a larger 
representation of species 1 do not care to commit myself to 
the latter course, and the former does not commend itself 
to me. 

I present below a diagnosis of the species before me, 
citing the principal characters for the recognition of these 
and the groups to which they belong. It will he evident to 
specialists that the groups are closely related, and I have 
had to make use of several previously unused characters for 


the separation of some of them :— 

1. At most only three bristles on the pre- 

sutural area, the weak outer poethumcral 
one absent; stornopleurels 2+1; para- 

facials almost bare; postsutural dorso-cen- TBezzi. 

train three pairs . Paratricyclea etabulam , 

At least four bristles on the presutural area, 
or if there are but three present the sterno- 
pleural bristles are 1 + .1, or the parafacials 
are very conspicuously haired . 2. 

2. Parafacials rather copiously haired, the hairs 

setulose; postsutural dorso-centrals four [cufa, Big. 

pairs; sterno-phmrals 2+1 . Paratricyclea nudiu*- 

Parafacials bare or very sparsely haired on 
upper part.... 8* 

32* 
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8. Sterno-pleuralg 1 +1 ; tbrea brittles on pr«- 

suturnl area ; lower stigmatal bristle [Bezzi. 

present. Paratricyclea bicolor , 

Sterno-pleurala 1+1; four bristle on pre- 
sutural area; lower atigmatal bristle 

absent .. Subgenus Odium, Sure. 

Sterno-pleurals 2+1; lower stigmatal bristle 
present. 4. 

4. Postsutural dorso-centrals four pairs . A. 

Pustmtural dorso-eentrals three pairs . 8. 

6. No hairs at junction of humeral cross-vein 

and subcosta on underside of wing; thorax [Villen. 

black-blue. Paratricyclea ccmilca , 

A few hairs on underside of wing at junction 
of humeral cross-vein aud subcosta. 0. 


6. Thorax and abdomen brilliant metallic 


greenish blue ; legs black ; calyptrae white, 

lower one slightly darkened on disc in [lucilia, Villen. 

male . Paratricyelea pseudo- 

Thorax largely brownish testaceous; legs 
dusky yellowish testaceous; ealyptra* 
yellowish. 7. 

7. Roth thorax and abdomen dusky brownish 

testaceous, with slight traces of bluish [Villen. 

reflections . Paratricyclca imitans , 

Thorax brownish testaceous, abdomen blue- [ ventris , nov. 

green. P. imitans, var. carrulei- 

8. Face with two fine hairs in centre of lower 

part; eyes distinctly pubescpnt ; black 


spocies, the thorax slightly purplish, abdo¬ 
men metallic greenish blacK; hairs and 
bristles longer than usual on head, thorax, 

and abdomen. Subgenus Phu?nosella f u ov., 

[genot\ pe longiseta, sp. n. 

Face without central hairs ; eyes bare; not [#w, Villen, 

entirely black species. Paratricyclea gambim- 

Paratricyclea stabulans , Bezzi. 

Besides the male of this species received from Dr. Bezzi T 
have three females and two males, three from Kenya Colony, 
one from west of Mt. Kenya, and one from Entebbe, 
Uganda. T can detect no outstanding differences between 
these and a female specimen named parva, Karsch, by 
Bezzi, in the United States National Museum. Villeneuve's 
species consors is also very similar, judging from his descrip¬ 
tion, but I have no specimens available for eomparison. 

The prealar bristle is practically abscut in the males, 
present but weak in females; the postsutural dorso-centrals, 
three pairs ; legs grey-black, with yellowish tibiae in males, 
most of femora and all of tibiae yellowish in females. In 
distinguishing consors from stabulans , Villeneuve cites as 
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characters the presence of lateral discal bristles on the abdo¬ 
men in the latter and their absence in the former, the longer 
tarsal claws of the male in stabulans , and the dilated fore 
tarsi of the female of the same species as against the simple 
fore tarsi in that sex of comors. In the females before me 
the fore tarsi are but slightly wideued. 

Paratricyclea nudiuscula, Bigot. 

A shining black species, with slight aeneous lustre, and 
rather distinct whitish dusting, the thorax quadrivittate, 
submedian vittse linear, laterals wide, neither continuous, 
and black marks between all vittse forming interrupted 
stripes; abdomen with a faint dark dorso-central vitta. 
Second antennal segment partly rufous ; palpi brown ; para- 
facials and cheeks brown, grey pruinescent. Legs black in 
male, the tibiae more or less conspicuously reddish or yel¬ 
lowish, in female sometimes mostly rufous yellow, bases of 
femora and apices of tarsi blackened. Calyptrae and halteres 
yellow. 

The eyes have extremely short sparse hairs ; parafacials 
broad, with stiff black hairs. Sometimes the anterior post- 
humeral bristle is very weak or even absent in male. The 
basal abdominal sternite is broad and almost transverse at 
apex, quite different from the narrowly rounded form of that 
of stabulans. Mid and hind femora of male copiously 
furnished with long bristles at bases, the tips of many of 
them slightly curled and hair-like. 

Length 8-10 mm. 

A large series of both sexes from Willow Grange, Natal 
(ft. C. Wroughton). 

Paratricyclea ccerulea , Villeneuve. 

A CalliphoraA'\)te species, with brownish head ; thorax 
fuscous, with blue tinge on dorsum and sides, the mesonotum 
metallic greenish blue, with a fine dark dorso-central vitta, 
and checkerings of whitish pruincscencc on dorsum; 
antennae, palpi, and legs dark testaceous-yellow, the femora 
brownish apically below ; wings, halteres, and calyptrae 
rather noticeably brownish. 

Parafacials bare. Thorax with 2-f 4 dorso-centrals, one 
or two presutural and three postsutural acrostichals; three 
postsutural intra-alars ; sterno-pleurals 2 + 1. Abdomen 
short-ovate. Mid-tibia with an antero-ventral bristle in both 
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sexes. One or two fine hairs at junction of first and second 
veins below, none at humeral cross-vein below. 

Length 7-9 mm. 

Four specimens, 5 to 7 miles into Kenya Forest, near 
Luchi River, 9-10. ii. 1911 ( T. J . Anderson). 

Paratricyclea pseudo In cilia, Villcneuve. 

The colour of this species is a brilliant metallic blue- 
green, and in habitus, even to that of head, it closely 
assimilates species of Lucilia such as ccesar , Linne. Frons 
almost linear above; parafaciaU devoid of hairs, but densely 
silvery tomentose; vibrissas but little above mouth-margin ; 
cheek about one-sixth of the eye-height. Thorax with 2 + 4 
dorso-centrals and 1 + 1 acrostichals; centre of postalar 
declivity haired; all fine hairs on insect black. Abdomen 
with slight white dusting on the incurved lateral portions 
of tergites ; fourth tergite without strong discal bristles. 
Ventral median bristle present on mid-tibia. Some sctulae 
at humeral vein and base of second vein on underside of 
wing ; venation normal. 

Length 8 mm. 

One male, Embu, Kenya Colony, 24. iii. 1914. 

Paratricyclea bicolor , Bezzi. 

A specimen which I take to be this species is brownish 
testaceous, the thorax more greyish and faintly vittate, the 
abdomen with traces of a dark dorso-ccntral vitta and dark 
posterior margins to tergites. Orbits subfuscous. Frons 
almost linear above ; face with a slight central carina which 
is impressed in centre ; parafacials narrow ; vibrissa; dis¬ 
tinctly above mouth-margin and about as widely separated 
as either is from eye ; cheek about one-fourth of the eye- 
height. Thorax with 2 + 3 dorso-centrals and 1 + 1 or 2 
acrostichals ; but three bristles on the prcsutural area; 
intra-alars behind suture 2 ; postalar declivity haired in 
centre; scutellum with ten bristles. Abdomen ovate; fourth 
tergite without discal bristles. Mid-tibia with median 
ventral bristle. One or two weak hairs at humeral vein 
below and sometimes also at base of second vein. 

Length 8*5 mm. 

One male, Ibadan, Nigeria, 3. vii. 1922. 

Paratricyclea imitans , Villeneuve. 

Differs from the preceding species in being darker in 
colour, more shining, and with traces of metallic blue or 
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coppery colour on thorax and abdomen. The facial carina 
is broader, there are four pairs of postsutural dorso-centrals 
and three pairs of postsutural intra-alars, and the setulae at 
base of second wing-vein are more distinct. 

Length 8-9*5 mm. 

Three males from Kampala and Entebbe, Uganda 
(C. C. Gowdey). 

Paratricyclea imitans ) var. cceruleiventris, nov. 

Differs from the type-form in having the thorax more 
noticeably blue-tinged and the abdomen entirely metallic 
blue. 

Length 9-9*5 mm. 

Type, female, and three female paratypes, Kampala, 
Uganda (C. C . Gowdey ). 

I would have considered this merely the normal female of 
imitans were it not for the fact that Villeneuve makes 
no mention of the bright blue colour of the abdomen in his 
description of the species. 

Paratricyclea gambiensis , Villeneuve. 

Two specimens, the male in poor condition, appear to 
belong to this species. They are brownish testaceous in 
colour, the abdomen with a rather pronounced dorso-central 
blackish vitta. Dorso-centrals 2 + 3. 

Male, 5 to 7 miles into Kenya Forest, near Luchi River; 
female, Kenya Colony. 

Paratricyclea ( Phnmosella) longiseta , sp. n. 

Male .—Black, shining, thorax slightly purplish behind, 
abdomen distinctly mctnllic greenish ou dorsum. Face, 
parafacials, and cheeks brown, the parafacials with slight 
reflections, antennas and palpi brown. Thorax when seen 
from behind with sides and two broad submedian vittse 
whitisli-dusted, the intervening three black vittae shining, 
less distinct posteriorly. Abdomen rather faintly whitish- 
dusted, and with a faint dark dorso-central vitta basally. 
Legs black, tibi® brownish. Wings smoky. Calyptr® 
dark. Halteres dusky yellow. 

Frons linear above ; eyes spa/sely pubescent; parafacials 
bare, wider than third antennal segment; face without a 
central carina, concave in profile, with two fine hairs in 
centre near lower margin as in Phumosia; vibrissal angles 
slightly produced, vibrissae a little above mouth-margin ; 
cheek over one-third as high as eye, the haired part closely 
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approaching eye, the hairs long and line ; proboscis slightly 
thickened. Dorso-centrals and most of the aerostichals very 
long, both arranged 24-5, the anterior prcsutural acrosti- 
chals fine and short; prealar long; scutelium with six long 
marginal and one pair of short pre-apical discal bristles ; 
sterno-ple^rals 2 + 1. Abdomen elongate-ovate, the hairs 
and bristles erect, both longer than usual. Legs with the 
usual bristles. Wings normal, costal spine distinct. 

Length 6 mm. 

Type , S.E. edge of Kenya Forest, 5000-0000 feet, 
7.ii.l911 ( T. J. Anderson ). 

This species shows its relationship to Phnmosia in the pair 
of hairs on the face, but it lacks the hairs on the supra- 
sqiumal ridge, and is a more slenderly built species. 

I erect for the reception of the species the subgenus 
Phumosella, based on the characters cited in the key and the 
above paragraph. Monobasic. 

SubgeouH Caiuba, Surcouf. 

This group has heretofore been considered as a distinct 
genus closely allied to Phumosia , R.-D., from which it was 
usually distinguished by the arrangement of the sterno- 
pleural bristles (1 + 1). Both these and Paratricyclea have 
been included in the so-called “ Museidie Testacea,” a 
rather heterogeneous group of no well-defined standing in 
the classification of Calliphoridse. i see no valid reason 
to grant more than subgeneric rank to Caiusa , and it is impos¬ 
sible without an examination of the type-specimens of several 
species described by Macquart and others to decide definitely 
the specific identities of those now on hand. I have tried to 
determine the species with the aid of available papers, but 
without clarifying the situation very much. I append some 
notes on the material before me. 

It may be pertinent to remark that the hind coxse in all 
the species have fine hairs above bases of the femora as in 
Paratricyclea . 

Paratricyclea ( Caiusa) indie a, Surcouf. 

This species is a fulvous-yellow in colour, with the disc of 
thorax blackened, and abdomen on dorsum except at base 
black with a blue lustre. 

1 have seen a male from Java which agrees entirely with 
SurcouPs description. 

There is a male in the United States National Museum 
from Depok, Java, 'labelled “ Phumosia ferruginea, Dol.,” 
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by Townsend, wbieli differs from the above in having the 
third tergite coneolorous with the basal two ; the fourth has 
been removed. 

Paratricyclea ( Caiusa ) niyronitens , Senior-White. 

I have before me five female speeimens which agree with 
the description of this species. 1 have no mules which agree 
with these in colour, hut suspect that colour alone is not a 
dependable character in this genus. Structurally they do 
not differ except sexually from indica , and may he merely 
dark females of that species. The dorsum of thorax, except 
the lateral margins, and dorsum of abdomen, except base, are 
bhi' k, with slight greyish dusting. 

Localities. Singapore (type-locality), v. 1924 ; Kuala 
Lumpur, F M.S., Sept.-Nov. ; two specimens taken at light. 

Paratricyclea (Caiusa) testacea , Senior-White. 

A female from the Philippine Isluuds appears to belong to 
this species, the abdomen being testaceous-yellow, without 
conspicuous black markings. It lias a few weak black hairs 
on lower surface of the humeral cross-vein of wing which 
are not present in any other species of t lie genus. 

A male from Luzon agrees well with the female, having 
the dorsum of thorax blackened and the abdomen entirely 
yellow-testaceous, hut there are no humeral hairs present. 

The female was reared from masses of frogs’ eggs, and it 
appears possible is the same as the species which Senior- 
White mentions with the same habit. 

Paratricyclea ( Caiusa ) sp. 

An Australian species, the exact identity of which is not 
known to me, is represented by a specimen of each sex 
before me. It is paler than the other species, having the 
thoracic dorsum without black marks. 1 hope to cleur up 
the identity of this species later. 

Surcouf mentions having seen a specimen of this genus 
from Queensland, which no doubt belonged to this species. 

Genus Phumosia, ltobiueau-Desvoidy. 

1 have before me five species which 1 consider are re¬ 
ferable to this genus, three o t them arc Oriental and two 
African. 1 present a synopsis for their separation. 

1 accept as correct the synonymy given by authors who 
have examined the types of the old species, but it may be 
that there is some confusion, which only a very careful 
critical examination of the types will disclose. 
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Key to Species of Phumosia. 


1. Thorax aud abdomen deep metallic blue, fourth 

tergite metallic golden-green excopt at base, 
where it is blue; cnlyptra) black, white at bases. 

(African species.). 

At least tne thorax brownish or yellowish 
testaceous, the abdomen more or less bluish 
dorsally, but the fourth not golden-green; 
calyptrse yellowish or brownish. 

2. Hind ti bice without bristles on middle of postern- 

dorsal surface; two pairs of presutural and post- 
sutural dorso-centrals; no outstanding bristle at 

apex of subcostal vein . 

Hind tibia with one or more well-developed 
postero dorsal bristles at, or near, middle .... 

3. Purafaciftl much wider at middle than third 

antennal segment, with a conspicuous brownish 
spot at base of antenna ; frons distinctly 
widened in front; vibrisste very distinctly above 
mouth-margin, the distance between them much 
less than distance of either from o^e; thorax 
with four pairs of nostsutural dorso-centrals; 
wing without costal cloud; hind tibia with 
three postero-dorsal and antero-dorsal bristles. 

(African species.) . 

Parafacial distinctly narrower at middle than 
third antennal segment, without a brown spot 
at bases of antennsB; vibrissas but little above 
mouth-margin, the distance botwoen them fully 
as great as distance of either from eye ; thorax 
normally with but three pairs of postsutural 
dorso-centrals ; wing with a conspicuous costal 
brown or fuscous cloud; bind tibin with one 
or two postero-dorsal and two antero-dorsal 
bristles. 

4. Costal infuscation beginning at apex of subcosta, 

the suffusion quite general, becoming less in¬ 
tense posteriorly; genal hnirB black ; hind tibia 
with one postero-dorsal bristle; usually an 
additional pair of weak ncrostichals in front of 

the presutural pair. 

Costal infuscation beginning beyond the apex of 
first vein, the streak along costa much blacker 
than the rather weak posterior suffusion ; genal 
hairs yellow; hind tibia with two postero-dorsal 
bristles; ncrostichals l+l* no weak anterior 
pair evident. 


bipartita, sp. u. 


2 . 


invert a, sp. n. 


3. 


brunnesems , sp. li. 


4. 


abdominalis, K.-D. 


cost ala , sp. n. 


Phumosia abdominalis, Robineau-Dcsvoidy. 

This is evidently the species identified as abdominalis hy 
Surcouf, my specimens being from Mt. Maquiling, and his 
from Los Banos, both in the Philippines. The specimens 
agree with his figure and descriptions, but he makes no 
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mention of the postoro-dorsal bristle on the hind tibia, a 
quite important character, though his figure appears to show 
the bristle present. The abdomen in all my specimens is 
yellowish at base, on sides, and also on apex of fourth visible 
tergite. 

Length 9-11 mm. 

Light males, Mt. Maquiling, Luzon (C. F. Baker). 

Phumosia costata, sp. n. 

Male and female. —Differs from the preceding species as 
stated in the key. It also lias the abdomen much paler, 
with very little indication of the bluish colour of the last 
species. 

Length 11 mm. 

7female, allotype, and two female paratypes, Mt. 
Maquiling, Luzon, Philippine Islands ( C. F. Baker). 

This species agrees with the figure given by Surcouf for 
analis, Macquurt, but that does not show' the postero-dorsal 
bristles on hind tibia, nor docs the description given by 
Surcouf fit the present species in certain respects, such as 
the colour of the abdomen and the extension of the setulae 
on base of third vein almost to the inner cross-vein. 
MacquarPs species were described from Australia. 

Phumosia incerta , sp. n. 

Male and female. —Similar in general colour and structure 
to abdominaliSy the wings more or less infuscated, or only 
tinged with brownish. 

The thorax has one or two pairs of presutural acrostichals, 
and four pairs of postsutural dorso-centrals, only one of the 
eight specimens before me having three pairs, and this is 
apparently abnormal judging from the spacing of the 
bristles; there are invariably two pairs of strong prescutellar 
acrostichals present instead of one as in the preceding 
species. The hind tibia rnay have more than two short 
autero-dorsal bristles. Otherwise as abdominalis. 

Length 9-11 mm. 

l)/pcy male, Selangor, Kuala Lumpur, F.M.S., 13. x. 1921. 
Allotype, Selangor, Kuala Kubu, ix. 1915. Paratypes, 
females, 3, Pahang, F.M.S. (//. M. Fendlebury ); 1, Sumatra 
( Karny ); and 1, Khow Sai Dow, Siam, 1000feet (IV. L. 
Abbott). The last specimen in the United States National 
Museum ; type iu British Museum. 

There is a slight variation in the colour of the geual hairs 
in the series, in some specimens these are entirely black and 
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in others they are mostly yellowish. One specimen from 
Pahang has only three pairs of dorso-central bristles behind 
the suture, but the long space between the first and second 
pairs indicates that the second pair is missing and the 
specimen abnormal. 

Pfiumosia bipartita , sp. n. 

Female .—Head black, orbits, face, and checks whitish- 
dusted ; antenna* black ; palpi fuscous. Thorax metallic 
dark blue, with a faint purplish vitta along each series of 
dorso-centrals, the entire dorsum faintly white-dusted and 
slightly vittate, most noticeably so anteriorly. Abdomen 
violet-blue, fourth tergite golden green except narrowly 
at base, dorsum with whitish dusting, the incurved lateral 
margins of tergites quite noticeably white-ducted. Legs 
pitchy. Wings greyish hyaline. Calyptrae black, white at 
bases, llalteres brownish yellow. 

Frons about one-third of the head-width in front, narrowed 
behind, each orbit with one long and one short forwardly 
directed supraorbital ; parafacial about as wide as third 
antennal segment, bare ; face without the pair of hairs. 
Thorax with 2 or 8 4 4 dorso-centrals and 2 + 2 acrostichals; 
postsutural intra-alars 3. Hind tibiae with two postcro- 
dorsal and three antcro-dorsal bristles. Wing normal, the 
setulae present at humeral cross-vein and base of second veins 
below\ 

Length 10 mm. 

Type , Embu, Kenya Colony, 18. xii. 1913. 

The general habitus is robust, similar to that of the other 
species, but the much darker colour is distinctive. 

Phumosia brunnescens, sp. n. 

Female .—Head brownish testaceous, a dark brownish 
mark between each antenna and eye. Thorax brownish, 
with rather evident dorsal vittie. Abdomen largely black 
with a bluish tinge, apices of tergites pale brownish testa¬ 
ceous. Wings greyish hyaline. Calyptrse and halteres 
brownish yellow. 

Frons as in preceding species ; tlu* pair of hairs on centre 
of face Blightly above level of the approximated vibrissas ; 
some microscopic hairs on upper part of the broad parafucial ; 
cheek nearly half as high as eye. Thorax with 2 + 4 dorso- 
centrals and 1 + 1 acrostichals. Hind tibia with two or 
three postero-dorsal and antero-dorsal bristles. Wing as in 
preceding species. 
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Length 9 mm. 

Type, Kenya Colony, Solai Distr., Sonje Valley, lt.ix.1919 
(T. J. Anderson ). 

This species superficially resembles Paratricyclea imituns, 
Villencuve. 


Genus Euphumosia, nov. 

This genus differs from Phumosia in having no erect fine 
hairs on the supraspiraeular convexity, hut two distinct 
bristles on the presntural area, no hairs on humeral cross¬ 
vein below, and the setulae on base of third vein confined to 
the extreme base. There arc but two postsutural intra-alars 
present. 

Genotype : Calliphora papua , Guerin. 

1 have seen a specimen of the genotype, from which the 
above characters are drawn, in the United States National 
Museum. Synonyms of this species appear to be as follows : 
eristuloidcs , Walker, variegata, Bigot, and papouana % Bigot. 

] interpolate the above data here, as this species has been 
referred to the genus Phumosia. 

Genus Hypopygiopsis, Townsend. 

This genus has much the same habitus and coloration as 
Cynomyia , lt.-D. The latter is, however, furnished with erect 
hairs on a large part of the lower calyptra as in Calliphora , 
while in Hypopygiopsis there are no such hairs present. 
A very striking distinction between the latter and the other 
two genera consists of the presence on the supraspiraeular 
convexity of fine erect hair* similar to those found in 
Phumosia and its allies already dealt with in this paper. 

All the species of Hypopygiopsis known to me are brilliant 
metallic blue in colour, with the face, frons, palpi, and 
usually the antenna; aud cheeks, bright orange-yellow. The 
arista is plumose to apex, the facial ridges are setulose on 
lower half, there are one or two forwardly directed supra¬ 
orbital bristles in the female, the thorax has both prcsutural 
aud postsutural acrostichals aud dorso-centrals, the pro- 
sternum, propleura, supraspiraeular convexity, and a part of 
metanotum below lower calyptra are fine-haired, the supra- 
squamal ridge has two patches of setulse as iu the genus 
Lucilla , and the postalar declivity is haired in centre. Hind 
coxae bare above bases of femora. Legs and wings as in 
Cynomyia , but the extreme base of radial vein is setulose 
below. 

The genus is very similar to Mssembrinella in general 
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habitus, but in the latter the supraspiracular convexity is 
bare, as is also the centre of propleura. There is also a quite 
well-defined posterior flap to the metathoracic spiracle which 
is not evident in Mesembrinella. 

I have before me males of three species which may be 
distinguished as in the key presented below. 

Key to Species of Hypopygiopsis. 

]. Fore tarsi with donsu long black hairs on 
posterior side, similar to those on the tibia*, 
which are mostly longer than the segments 
on which they are situated ; hairs on 
venter of abdomen all black. mvtaUiva , Wulp. 

None of the tarsi with outstanding hairs aH 
above ; hairs on basal part of tho venter of 

abdomen largely golden yellow . 2. 

2. Slender species; thorax with two pairs of 

postsutural acrosticbals. uplcndenSi Towns. 

Robust species ; thorax with one pair of 
postsutural acroBtichals. rubuntri, sp. n. 


Hypopygiopsis splendens , Townsend. 

This is the genotype, of which 1 have seen the type- 
specimen in the United States National Museum. A female 
of the same species standing along with this hears a label in 
Bigot’s handwriting with the name u Calliphoravinosa , Bigot.” 
I can find no description of Bigot’s species, and Townsend 
evidently assumed it was merely a manuscript name. 

There is a striking, stout, chitinous process at apex of the 
male mid-tibia in all the species. The coxae, trochanters, 
and basal two or three abdominal sternites arc yellow in the 
male and female, and, in addition, the basal tergite and 
femora are mostly yellow in female. In the female the 
legs are normal in shape and lack the dense hairs of the 
male. 

Length 12-13 mm. 

Locality . Pahang, Kuala Teku, F.M.S., f>. & 7. xii. 1921 
(E. Seimund ). 

Originally described from Siam. 

Hypopygiopsis robusta , sp. n. 

Male .—Metallic violet-blue. Differs from the foregoing 
species in having the basal tergite in male blue, not black, 
the venter and its hairs not so conspicuously yellow. 

Much more robust than splendens i the legs stouter, the 
hind femora especially strong, and the hairs on femora and 
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tibiae longer and denser. In other respects similar to 
spicndens , except as noted in the key. 

Length IK mm., greatest width K mm. 

Type. Sibolaugit, Dutch Bast Indies, ix. 1920. 

Hypopyyiopsh metallica, van der Wulp. 

This species is also metallic blue, but the antenuae are 
darker, the legs are nowhere yellow, nor is the venter. 
Only the fore tarsi are present in the male before me, so 
1 cannot state if the others art; fringed, nor can 1 say if 
the mid-tibia has a spur because the mid and hind tibhe are 
missing. 

Length 15 mm. 

Originally described from the Dutch East Indies. I have 
one male from the Federated Malay States. 

Genus Lucilia, Robineau-Desvoidy. 

This geuus contains a large number of very closely allied 
species of similar appearance, many of which are of great 
economic importance throughout their range, in some eases 
of cosmopolitan extent ; but, owing to a lack of knowledge 
of the differentiating characters of the species, published 
records of many of them are not entirely reliable. During 
the course of my work on calyptrate Diptern I have had 
many species of the genus submitted to me, and have found 
it next to impossible to identify them definitely with 
descriptions of the older authors. I have, however, ‘made a 
careful study of the species, and submit in this paper some 
data on the characters which I consider to he of use in 
grouping them. I do this because in the event of anyone 
making an examination of the types of already described 
species a knowledge of these characters is most essential to 
reliable interpretation of these, and it is impossible for me 
to undertake the task of type-examination personally. 

All species of the genus known to me have hairs on the 
centre of propleura, sides of prosternum, centre* of postalar 
declivity, both extremities of the suprasquamal ridge, 
immediately below lower calyptra, and on at least the sides 
ot the ventral surface of scutcllum. The third wing-vein is 
setulose at base both above and below, the radius is bare on 
posterior side at base, and the fourth vein is quite angularly 
bent forward at or near middle of its apical section. Lower 
calyptra bure on disc above. 

There are at least four well-defined segregates of the 
genus, three of which have already been distinguished by 
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names, Lvcilia, R.-I)., with ca*sar, Linin'*, as genotype; 
Phenieia , R.-I)., with sericata, Meigen, as genotype; and 
Hemipyrellia , Townsend, with currei , Townsend, as genotype. 
Coquillett cited Somomya , Rondani, as a synonym, but that 
genus is quite distinct and the name has priority over 
Hemilucilia , B. & B., the two having the same genotype, 
seymentaria , Fahrieius. 

Tlie four segicgatcs of Lucifia above referred to, which 
may be considered as suiigencra, can be separated as indicated 
in the following synopsis. 

Key to Subyenera of Lucilia. 

1. fiupraspiracular convexity of metathorax 


with long erect fine hairs. Hemipyrellia , Towns. 

Siipraspiraeulnr convexity of liielHlhorax 

downy, without erect hairs. 2. 

2. Base of radial vein sotuloso below. 

Base of radial vein bare below . Phenieia , K.-B. 

.‘1, Parafttciala aetulone on upper half to well 
below level of apex of second antennal 

segment . Luciliella, subgen. n. 

Pamfaciftls bare. Lucilia, 1 {.-1). 


Submenus Hkmtpykklla, Townsend. 

This subgenus contains at least four species, one African 
and three Oriental, all of which have apparently been 
described. 

The hind coxoo in all the species have one or two fine 
hairs at apices above the bases of femora, the parafacials arc 
hare, aud the face rarely bears hairs in the centre in any 
species known to me. 

Patton records pulchra , Wiedemann, as viviparous. The 
habits of others are not known. 

I present below a key for the identification of the four 
species known to me. It is possible that the names here 
used may not prove final, but in the cases of pulchra and 
currei they are positive identifications. The other two 
require confirmation. I have sunk phe/lia , Walker, as 
synonymous with pulchra , Wiedemann, on the basis of 
information as to the presence of erect hairs on the supra- 
gpiracular convexity, furnished at my request by Mr. F. W. 
Edwards of the British Museum from an examination of 
Walker’s type. I have examiued the type-specimen of currei, 
Townsend, in the U.S. National Museum. 

Key to Species of Ilernipyrellia. 

1. Third antennal segment blight orange- 
coloured; abdomen without dark apical 
fascim on any of the tergites. (Oriental.,) pulchra, Wied. 
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Antoun» black or brown, third segment ouly 
yellowish in small part below, or not at 
all ; abdomen with a dark blue fascia at 
apex of each tergite except fourth visible . 

2. Males... 

Females. 

3. Eyes separated by less than width of third 

antennal segment; extreme lateral in¬ 
curved margins of tergites and apical half 
of second sternite witli long dense black 

bristles ; blue species. (Oriental.). 

Eyes soparated by much more than the width 
of third antenual segment. 

4. Extreme lateral incurved margins of basal 

tergites of abdomen without long dense 
bristles; golden-green species. (Oriental.) 
Extieuie lateral incurved margins of basal 
tergites of abdomen with long dense 
bristles; blue or groonish-blue species. 
(African.) . 

5. Fourth abdominal tergite very noticeably 

white-dusted . 

Fourth abdominal tergite without notice¬ 
able white dusting. 

G. Dark blue species. 

Blue-green or golden species . 


2 . 

«. 

6 . 


?fortunata , Walk. 
4. 


eyaneomarginata , M acq. 


currei , Towns, 
currct', Towns. 

G. 

? fortunata, Walk. 
eyaneomarginata, Macq. 


Lucilia ( Hemipyrellia ) pulchra , Wiedemann. 

The bright orange-coloured an ten me and lack of dark 
apical tergal fasciae on abdomen distinguish this species 
readily from its allies. Synonyms are ruficomi8, Macquart, 
and phellia , Walker. 


Lucilia ( Hemipyrellia ) ? fortunata, Walker. 

I accept this as the name for a very common species 
occurring in the Philippines and Java. Possibly it may be 
described under other, and probably earlier, names, and may 
be much more widely distributed than yet kuown to me. 


Lucilia ( Hemipyrellia) eyaneomarginata , Macquart. 

This name is used here for a golden-green species with 
dark blue apices to the abdominal tergites, and may not be 
correctly applied; an examination of MacquarPs type is 
essential to determine if the identification is correct. 

Apparently a common species in the Philippines, Straits 
Settlements, and Federated Malay States. 

Lucilia ( Hemipyrellia) currei, Townsend. 

An African species, occurring in Liberia, Nigeria, and the 
Ann . & Mag . N • Hut . Ser. 9. VoL xvii. 33 
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Gold Coast. 1 have before me females of apparently the 
same species from Durban, Natal. 

Subgeaus Phbnicia, Robineau-Desvoidy. 

I am not in a position to state how many species are 
referable to this subgenus, of which aericata is the genotype, 
but argyrocephala , Macquart, belongs here. This last species 
was recently redescribed as palicscens by Shannou, his 
material being from North America. 


Subgenua Lucilia, Robinaau-Desvoidy. 

In this subgenus the face usually has some minute hairs 
present on its lower half at least; these are rarely evident 
in the other subgenera. The hypopleura is haired on its 
upper margin in front of the spiracle. 

I have seen caaar, Li line, metilia , Walker, and inducta, 
Walker, of the known species. There are some other species 
of the subgenus before me, one of which I describe below as 
new to science. I present below a key for the identification 
of these four species. 


Key to Species of Lucilia (s. s.). 


1. Wings with a broad black costal cloud. 

(Africa.). 

Wings without trace of black costal cloud . 

2. Abdominal tergites with dark blue or block 

apices ; calyptr* brownish yellow; apical 
bristles on third tergite very strong .... 
Abdominal tergites without black or dark 
apices; apical bristles on third tergite in¬ 
conspicuous, though evident. 

3. Oalyptne brownish yellow .. 

Calyptrce white .. 


nigricuita, sp. n. 


metilia , Walk. 


3 . 

inducta . Walk. 
ecetar , L. 


Lucilia ( Lucilia ) metilia. Walker. 

I have seen this robust dark blue species only from 
Sumatra ( Karny ). 


Lucilia ( Lucilia ) inducta, Walker. 

I have seen this species from Java, Federated Malav 
States, aud India. It is possible that this is viohcea, 
Macquart, but the type of the latter should be examined by 
someone to verify if tuis is so. 


Lucilia ( Lucilia) ceesar, Linn6. 

I have seen thia species from North America, Europe, and 
Siberia. 
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Lucilia ( Lucilia ) nigricosta , sp. n. 

Female .—Metallic blue, with a pronounced violet lustre. 
Prons and upper occiput black, face and cheeks largely 
testaceous, frontal orbits white-dusted anteriorly, face white- 
dusted, cheeks and parafacials densely white-dusted, almost 
silvery; an ten use dark brown ; palpi yellow. Thorax white- 
dusted, dorsum faintly vittate. Abdomen without dark 
apices to tergites, fourth visible, and incurved lateral portions 
of other tergites, white-dusted. Legs black. Wings greyish 
hyaline, with a black cloud on costa covering an area anterior 
to a line drawn from apex of posterior basal cell, behind 
inner cross-vein, to apex of third near wing-tip. Calyptrse 
blackish, white at bases. Halteres fuscous, knobs whitish. 

Structurally and in chaetotaxy as caear, Acrostichals 
2 + 3 ; anterior pair of postsutural dorso-centrals strong. 
Apical bristles on third tergite rather weak. Hind tibia 
with about four short postero-dorsal bristles, the usual series 
of setulse not evident. 

Length 10-11 mm. 

Type and paratype , Entebbe, Uganda, 1. viii. 1910, and 
10.iii.ll (C. C. Gowdey). 

This species has a strong superficial resemblance to some 
of the species of Chrysomyia with black costal streak. 

Subgenus Luciuella, nov. 

Differs from Lucilia in having the upper hall of para- 
facials setulose and the head longer. 

Type of subgenus, the following species. 

Lucilia (Luciliella) fumicosta, sp. n. 

Male and Female. —Metallic blue-green. Head brown, 
occiput and fronto-orbits black, with whitish dusting ; 
an ten nfe dark brown, apex of second and base of third 
segment reddish ; palpi reddish testaceous. Thorax slightly 
white-dusted, without dorsal vittrn. Abdomen metallic blue- 
green in female, in male more or less golden on apical 
tergites, both sexes with dark apices to tergites. Legs black, 
tibiic and tarsi brownish. Wings hyaline, with a brown 
cloud much as in nigricosta , but not so broad or so dark- 
coloured. Calyptrm dark brown, pale at base. Halteres 
fuscous. 

Frotis of male at narrowest part about as wide as third 
antennal segment, the orbits setulose to above middle, in 
female the frons is barely one-fourth of the head-width, with 

33* 
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narrow orbits and the usual bristles ; parafacials about as 
wide as third’antenual segment, sctuloseon upper half: face 
with some microscopic hairs below ; cheek about one-fifth 
of the eye-height. Acrostichals 2-1-2. Bristles on third 
tergite long and strong. 

Length 6-8 mm. 

Type i, male, Los Baflos ; allotype, one male and one 
female paratype, Mt. Maquiling, Luzon, Philippine Islands 
(C.F. Baker). 

Genus Cataticephala, Macqnart. 

A monobasic genus. The generic characters are as 
follows: Each orbit in female with two strong forwardly 
directed supraorbitals, the frons at vertex in that sex a little 
over one-fifth of the head-width, fully one-third of the head- 
width at anterior margin ; facial ridges with a double series 
of setulae to above middle ; parafacials bare, the orbital 
bristles descending to opposite apex of second antennal 
segment; arista plumose almost to apex ; otherwise the head 
is similar to that of normal species of Calliphora . Thorax 
with some fine prosternal hairs ; propleura and supra- 
spiracular convexity bare, a few hairs below lower ealvptra, 
and some on middle of postalar declivity, the suprasquamal 
ridge bare, presutural and postsutural acrostichals and dorso- 
centrals distinct, notopleurals 2 ; sterno-pleurals 2 + 1. Ab¬ 
domen with the sternites of female strongly bristled. Other¬ 
wise much as the genus Lucilia . 

Catapicejihala splcndens , Macquart. 

Metallic-green, abdomen glossy, with a coppery tinge ou 
parts of dorsum, and white-dusted on lateral incurved 
portions of tergites. Head densely white-dusted ; antennae 
fuscous, base of third segment yellowish ; palpi orange- 
yellow, darker basally. Legs black. Wings infuscated, 
paler behind. 

Thoracic acrostichals 2 f 2, dorso-centrals 2+4. A pair 
of strong macrochaetae on middle of hind margin of second 
and another on third tergite. Pore tarsi of female not 
dilated. Venation as in Lucilia , extreme base of radius not 
setulose below. 

Length 13-15 mm. 

One female, Selangor, F.M.S., ix. 1915 (H. M. Pendlebury ). 

Apparently a rare and little-known species. 
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Genus Calliphora, R.-D. 

Calliphora ci'occipalpis , Jaennickc. 

A species with the general habitus and appearance of 
erytkrocephala , Linne. The eyes arc furnished with very 
short pubescence in male, in the same sex the frons is very 
narrow ; in both sexes there are two silvery-white marks 
when the head is seen from the side, one at anterior margin 
of frontal orbit, the other at middle of parafacial ; palpi 
bright orange ; cheeks with black hairs, the haired part also 
black ; mouth-margin broadly whitish. Prothoracic spiracle 
orange. Abdomen violet-blue, marked as in erytkrocephala . 
Calyptra* much as in that species, fuscous, with white 
margins and fringes. Basicosta silvery. 

Length 8-10 mm. 

Localities . New Langenburg, Tanganyika Territory, 
x. 1917 (//. S . St annus ); Embu, Kenya Colony, 20. ii.1914 
(G. St. J. Orde-Brownc)\ Willow Grange, Natai, 30. iii. 1914 
( It. C. Wroughton ). 


Family Tachinid®. 

Genus Cypiiockha, Robineau-Desvoidy. 

This genus has the third antennal segment shorter than 
the elongated second; parafacial with a few strong bristles 
between vibrissa; and lower margin of eye in addition to the 
fine hairs ; eyes bare; palpi absent; proboscis slender, not 
much elongated or geniculated ; first vein bare; prosternum 
unarmed ; postscutellum extending almost to tip of scutellum; 
ocellar bristles undeveloped. 

Cyphocera javana } Wiedemann. 

A black species, with dense greyish dusting. Head whitish 
yellow, antenna) and interfront alia yellow, third antennal 
segment of former darkened apieally ; fine hairs on para- 
facials and cheeks whitish, the black postocular hairs ceasing 
before lower eye-margin. Thorax with five dark vittcc 
anteriorly, the three central vittse linear. Abdominal ter- 
gites more or less rufous on sides, with pruineseentcheckering. 
Legs black. Wings greyish. 

Length 12-14 mm. 

Localities . Java and Federated Malay States. 

Genus Nemor^ea, Robineau-Desvoidy. 

A very distinct genus, which has been placed by some 
authors in Dexiin®. The arista is not conspicuously hairy, 
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being only distinctly pubescent, the face has a slight central 
vertical convexity, the eyes are hairy, and the lower calyptra 
has conspicuous erect hairs on the entire exposed part of its 
upper surface. This last character is almost if not quite 
unique in the group, though 1 have before me another genus 
in which there are some long hairs on the margins of lower 
calyptra in addition to the usual fringe of hairs on extreme 
margin. 


Nemoraa bicolor , Macquart. 

I consider the following as synonyms: tropidobothra, 
B. & B., and grandis , Walker. A very large robust species 
extending to a length of 15-18 mm., the male with black 
thorax and legs, and yellow abdomen with a black dorsal 
stripe which is tapered from base to apex. The wings are 
orange-yellow on almost the basal half, smoky hyaline, with 
conspicuously clouded veins, on apical half. Occiput golden¬ 
haired. 

The male hypopygium has a pair of contiguous slender 
processes at base of the superior forceps, which are about 
five times as long as wide, furnished with dense fine hnirs, 
except at apices where there are numerous long bristles. 
These processes when the hypopygium is retracted project 
backward from between the blunt processes of the fifth 
sternite aud may be mistaken for an additional sternite. 

Locality . Palaboeanratoe, Java. 


LXI1.— Descriptions and Records of Bee*. —CX. 

By T. D. A. Cockerell, University of Colorado. 

Mesotrichia provida (Smith). 

$ .—New Guinea (the word on label looks like Guinea), 
taken out of cell in wood of banyan-free. Presented by 
Mr. Armitage. Melbourne Museum. 

The Xylocopa provida of Smith is, as Bingham remarks, 
represented by males only at the British Museum. At 
Oxford, however, I found females. Someone has written 
44 divisa , Klug,” on the pin-label of one of these, and, indeed, 
the species looks much like the African M . divisa , but is 
larger. There is also a very elose resemblance to M. incerta 
seyohellensis , Ckll., from the Seychelles, so that we begin to 
wonder whether these bees are not in fact related, and have 
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come from ancestors carried across the Indian Ocean in 
floating timber. From the Seychelles the Indian counter- 
current seta toward the Malay Archipelago. 

As compared with the other two species mentioned, the 
large head with pale hair especially distinguishes M.provida . 

Crocisa omista , Cockerell. 

Claudie River, N. Queensland ( [Dr. Macgillivray) ; Dunk 
Island, Q. (( 7 . L. Barrett ). Melbourne Museum. 


Anthophora cernginosa, Smith. 

Claudie River, N. Queensland («/. A. Kershaw) ; En¬ 
deavour River, Q. (F. P. Spry). Melbourne Museum. 

This is veiy probably the host of the above Crocisa . 


Nomia tomentifera, Fiiese. 

Dunk Island (C. L . Barrett ). Melbourne Museum. 

Palmrhiza gigantea, sp. n. 

? .—Length 15 mm., expanse about 24*5. 

Robust, purple-blue, including legs, tegul», and scape, 
middle of front greenish ; mandibles tridentate, black, with 
the base bluish ; maxillary palpi robust; tongue broad and 
obtuse; clypeus with scattered large but rather shallow punc¬ 
tures ; malar space large ; broad bands of cream-colour up 
each side of face, ending below level of antenna;, but no 
median band; flagellum black, obscurely brownish beneath ; 
vertex and occiput with coarse black hair; thorax with thin 
white hair, dorsally mixed with black, long black hair on 
postscutellum; mesothorax dull anteriorly, shining poste¬ 
riorly, with irregular coarse punctures tending to run into 
grooves ; pleura splendidly purple, sides of metathorax 
groenish; no light markings on thorax. Wings hyaline, 
stigma and nervures dark brown ; basal nervure falling con¬ 
siderably short of nervulus ; second cubital cell nearly twice 
as long as high, receiving recurrent uervures some distance 
from base and apex ; stigma slender, not large. Anterior 
and middle basitarsi covered with shining silvery hair; ante¬ 
rior tarsi red at end and with no evident specialized hairs. 
Abdomen shining, with irregular punctures of different sixes; 
segments basally greenish, apically purple, with broad im- 
punetate margins ; apex with coarse black hair ; venter not 
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modified, almost bare. The urea of metathorax is dull and 
black. 

Raymond Island, 1908. Melbourne Museum. 

Easily known from other species by the great size, blue 
colour, and lack of median stripe on face. It runs in my key 
next to P. reginarum , Ckll. The second cubital c*dl is much 
longer, and the stigma is smaller, than in P. pennridis, Ckll., 
the type of the genus. 

PaJworliiza parallela (Cockerell). 

Dunk Island, Q. ( C. L. Barrett ). Melbourne Museum. 

Mega chile doddiana clarkei , Cockerell. 

Gilbert River, N. Australia, Dec. 29, 1924 (Kenny). 
Melbourne Museum. 


Megachile canamiiue } sp. n. 

? .—Length 18 mm. 

Stout, parallel-sided, black, with mainly black hair, but 
sides of face and front with pale hair, middle tarsi shining 
pale behind, and ventral scopa bright ferruginous, partly 
black on last segment. Wings dark fuliginous, with strong 
violaceous tints, the base pallid ; eyes deep rosy-red. Head 
large ; clypeus very short, widely excavated in middle, the 
moderately curved margin thickened and without denticles; 
mandibles extremely broad, quadridentate ; middle of face 
with long coarse black hair ; flagellum obscure brown 
beneath ; vertex broad behind ocelli, shining, with scattered 
punctures; mesothorax dull, rather closely punctured ; 
scutellum with much black hair ; hind basitarsi broad. Ab¬ 
domen shining, rather closely punctured, last dorsal segment 
with some pale hair near apex. 

Endeavour River, Q., presented by F. P. Spry. Melbourne 
Museum. 

A species of the subgenus Eumegarhile , related to species 
of the Malay Region, but very distinct by the large size, 
parallel form, red scopa, and excavated clypeus. 

Megachile oppidalis } sp. n. 

<f.—Length 18-15 min. 

Black, parallel-sided, with the aspect of 4/. fumipennie 9 
Smith. Head large, eyes black, inner orbits parallel; face 
and front covered with long white hair, easily denuded on 
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clypeus and supraclypeal area ; clypeus and region above 
very minutely rugoso-punctute, no smooth line or ridge ; 
mandibles elongate, bidentate ; vertex broad, densely punc¬ 
tured, with thin short hair, partly dark and partly pale ; 
antennae black, ordinaiy, sometimes faintly ieddish at extreme 
tips ; cheeks broad, with sooty hair beneath ; mesothorax 
and scutellum ver\ densely and finely rugoso-punctate, the 
mesothorax with very short pale hair, the scutellum and 
mesothorax with aoot-eoloured hair ; mesopleura with black 
hair, becoming pale beneath : aiea of metathorax glistening; 
tegula? black. Wings dark fuliginous, shining violaceous ; 
basal nervure lulling short of nervulus ; recurrent nervures 
about equally distant fiom ends of second cubital cell. Legs 
black, with daik hair ; anterior coxae not spined ; anterior 
tarsi simple, ferruginous at ends of joints and base of last 
one; middle and hind tarsi with some red hair on inner side. 
Abdomen elongate, glistening but densely punctured; first 
dorsal segment coveted with pmc white hair ; no hair-hands; 
segments 2 and 3 with extiemely short black hair, on the 
others it is much longer and rusty black; sixth segment with 
a pair of rounded lobes and a deep depiessioi) between them ; 
venter with blaek hair. 

Townsville, Queensland (Cr. F. Hill). Three from Mei¬ 
bom ne Museum. 

Very much lik<* M. fumipennis y hut with dark hair on 
thoiax posteriorly (at most pubescent lafeially), larger 
scutellum, and much finer sculpture of mesothoiax. 


AJegachile aurifrons , Smith. 

? .—niighenden, Q. (G. F. MU). Melb. Mus. 
Agrees with one from F. Smith's collection. 

Megachile rhodogastra , Cockerell. 
cJ .—Townsville, Q. (6r. F. Hid). Melb. Mus. 


Ltthvrgus rubrical ns. Smith. 

V .—New South Wales. Melb. Mus, 

Ctenoplecira awtralua , sp. n. 

? .—Length about 10 mtn., antoiior wing 7*8 mm. 

Black, with the abdomen shining purple-blue ; pubescence 
black, white at sides of face, on cheeks, and conspicuous 
white tomentum at sides of base of metathorax dorsally ; 
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antenna dark red, the flagellum Mack above ; large hind 
spurs of hind tibi® light ferruginous posteriorly. Wings 
dilute fuliginous or smoky. Labrum with a pair of broad 
rounded dentiform processes ; clypeus as closely punctmed 
as possible, but glistening between the punctures, its upper 
middle with a triangular more or less shining area; ocelli 
black, all well formed, lateral ones bounded externally by 
a shining space ; mesothorax and scutellum dullish, with 
excessively minute and dense punctures, the sculpture of 
scutellum like that of mesothorax ; small joints of tarsi partly 
ferruginous. 

Claudie River, North Queensland, 1914 {Dr. Macgillivray ). 
Melbourne Museum. 

This adds a genus and family to the Australian fauna. 
The species is very close to C. cha/ybea , Smith, originally 
described from Mt. Ophir, Malacca, but may be distinguished 
by the sculpture ot the clypeus and scutellum. Friese 
records C. ehalybea from New Guinea, but merely copies 
Smith's description, so we cannot tell whether his specimens 
were strictly identical with Smith’s species. 1 have seen the 
species from Celebes. 

Neopasipha'6 mirabilis , Perkins. 

— W. Austialia {F. Duboulay ). Two from Melbourne 
Museum. 

Previously known only by the unique type. 

rachypro&opis hcematostoma , Cockerell. 

? .—Healcsvillc, Victoria (R. Kelly). Melbourne Museum. 

Euprosopis huaela (Cockeroll). 

? .—Ilughenden, Q. ( G. F. Hill). Melbourne Museum. 

Hylccus ( Frosopisteron ) serotinellus (Cockerell). 

New syn. Proaopia maculipenma 9 Friese, Konowia, iii. (1924) p. 224 

Hylcrus ( Prosoputeron ) melanops crasstor , subsp. n. 

$ .—Distinctly larger and more robust. Wings browner; 
first recurrent nervure meeting first intercubitus. Scutellum 
dull, not polished. Abdomen broader. 

Bayswater, 3. i. 15 (F. S Melbourne Museum. 
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Euryglos&a fasciatella , Cockerell. 

Botli sexes, Sandringham, Victoria, Oct. 5 to 10 ( T. Ray- 
ment). Melbourne Museum. 

Stigma and nervures darker than usual. 

Euryglossa goodenicv , sp. n. 

? .—Length about 4*5 mm. 

Pure black, including legs, antennae, and tegulce; pubes¬ 
cence pale and very scanty; clypeus dullish, sparsely punc¬ 
tured, broadly longitudinally depressed in middle; supra- 
clypeal area highly polished; front dull; thorax dull, the 
rnesothorax minutely punettned ; scufcelluin with a median 
depiession. Wings dusk}*, stigma and nervures black ; 
basal nervuie falling short ol nervulus ; recurrents ending 
just before the intorcubitals. Abdomen broad, convex, 
shining; ventei with eiect puio white hair. The broad 
en.arginate tongue is pale ferruginous. 

Sandringham, Vietoiia (T. Rayment). 

Mr. Rayment informs me that this visits only Goodenia 
ovata , Sin. It is readily known from other species by the 
small size and entirely black colour. 

Parasphecodes speculiferus , Cockeiell. 

? .—Sandringham, Vietoiia ( T\ Rayment , 12). 

(leratina philippinensis nigrolateralis , Cockerell. 

5 .—Puerto Princess, Palawan, Aug. 17, at flowers of 
no. A897, a grass (MeGregor ). A seiies of females, varying 
in size tiom 6 to 9*5 mm. 

At the same flowers, at the same time, Mr. R.C. McGregor 
took Nomia iridescens , Sin., N. striguta, Fab., Megachile 
metalldicens , Ckll., Caltoxys yen alia, Ok)!, (toun with fulvous 
abdominal bands), Trigona biroi , Friese (wings paler than 
usual), and Apis indica, Fab. (abdomen duiker than in var. 
nigrocmcta , Sm.). It is extraoidinary to find all these bees 
at flowers of a grass. 

ParacolUtes euphenaas , Cockerell. 

Four malts fiom Sandringham, Victoria (T . Rayment ; 
Melb. Mus.), certainly belong to this species, but aifFer a 
little from the type in the reddish colour of the hair on head 
above, the greater amount of black hair on dorsum of thorax, 
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and the black knees of middle legs. The type is from Bris¬ 
bane, and it may be that the southern form is separable as a 
race. P. obscurus (Smith), described from Tasmania, appears 
to be closely related. The male of P. obscurus described by 
Smith is certainly not P. euphenax, but it is possible that 
Smith's male was vviongly associated with the female, the 
latter being properly the type. 

Paracolletes facialis , Cockerell. 

cj.—Sandringham, Viclorin, October (T. Payment). 

Previously known only fioni Queensland. It is allied to 
the Tasmanian P. leai ) Ckll., the latter being larger, with 
fulvous hair on tubercles. The dense puie white hair at 
sides of face is a striking character of P, facialis. 

Halictus seductusj Cockerell. 

?.—Sandringham, Victoria (2\ Payment ). Melbourne 
Museum. 

Halictus victoriellus, Cockerell. 

$ .—Sandringham, Victoria (T. Payment , 8, 13). 

Variable, but, so far as I can see, all one species. It is 
easily known from //. imitans , Ckll., by the area of meta¬ 
thorax. Rayment's 10, fiom the same place, is evidently 
the male, hitherto unknown. This is about 5*6 mm. long, 
the rather broad face and front covered with white hail, hut 
clypeus exposed, polished, the lower portion broadly cream- 
colour ; flagellum long, submonililorm, pale reddish beneath. 
Wings hyaline. Sculpture of mesothorax more delicate than 
in female ; knees reddish; basitarsi dull whitish ; small 
joints of tarsi reddish. Abdomen oval, hind margins of 
segments testaceous ; a broad rounded red-margined apical 
plate ; venter with crescentic bands of white hair. This 
male stands near to H.plebeius , Ckll., differing by the white 
hair covering face and front, colour of flagellum, veiy much 
shorter (crescentic) area of meiatliorax, &c. 

Halictus lanarius , Smith. 

? .—Sandringham, Victoria (T. Payment, 11). 

Nomia triangulifera , Vachal. 

—East of Boulder, Colorado, Aug. 10, 1925 (Clarence 
Custer ). 

New to Colorado. 
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Leptometria esc nnefi y sp. n. ( Fig. 1.) 

cj .—Length about 9 min., antenna? about 7*4 nun. 

Black, with clypeus, lubrum, and large spot on mandibles 
yellow; flagellum clear ferruginous beneath. Legs black, 
with small joints of tarsi ferruginous. Hind margins of 
abdominal segments testaceous, the first very narrowly, the 
others broadly; meaotliorax shining, with scattered punctures ; 
scute Hum not grooved in middle ; head and thorax above 
with light ferruginous hair, at sides and beneath it is white ; 
tegnlae black in front, reddened posteriorly. Wings brownish, 
nervures and stigma piceous ; venation differing from that of 
L. j>ereyra\ Hoi ml)., in the longer marginal cell and first 
recurrent nervine joining second cubital very near end ; 
basal nervine meeting nervulus ; spuis pale ferruginous. 



Fig. 1. -Maxillary palpi and mal« genitalia of Leptometria eecomvli. 
Fig. 2.—Ditto of Leptometria dip la spa. 


Abdomen shining, with pale hair. The following measure¬ 
ments arc in microns:—Length of maxillary blade 2080; 
joints of maxillary palpi (2) 145, (3) 145, (4) 95, (5) 72, 
(6) 76. 

Arequipa, Peru; twelve males collected by Dr. Ed inundo 
Escomel. 


Leptometria diplaspis , sp. n. (Fig. 2.) 

(f.—Length about 8 nun. 

Bo much like L. escomeli that 1 at first took it for a mere 
variety, distinguished by the shining bigibbous scutellum, 
with a deep median groove. The dorsal hair is only faintly 
yellowish, but is in poor condition. The genitalia and 
maxillary palpi clearly indicate a distinct species. Measure¬ 
ments in microns:—Length of maxillary blade 1790; joints 
of maxillary palpi (2) 145, (3) 95, (4) 80, (5) 50, 6 (76) ; 
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joints of labial palpi (1) 880, (2) 640, (3) 95, (4) 103; 
tongue extending 880 beyond labial palpi. 

Arequipa, Peru, one male ( Escomel ). 

The genus Leptornetria appears to be ancestral to Metis- 
8odes y differing in the six-jointed maxillary palpi. It has 
numerous species in Argentina, and goes as far north as 
Ecuador ( L . pacifica , Ckll.). 

Camptopceum inauratum , Cockerell. 

At Aicquipa, Peru, Dr. Escomel has taken what is evidently 
the mule of this species. It is smaller than the female, and 
the light face-markings include the whole elypeus, and large 
lateral marks filling space between elypeus and eye, and 
extending upward to end in a very acute angle on orbits 
about halfway up front. The broad black abdomen has 
hair-bands. The broadly truncate process of labrum is 
mainly light and the mandibles are light at base. The scape 
is black, the flagellum red beneath. 

Megachile grandibarbis , P^rez. 

Dr. Escomel took both sexes at Arequipa, Peru. 

The female is about 12 mm. long ; mandibles quadri- 
dentate; head with black hair ; thorax above and first three 
abdominal segments with long greyish-white hair, rest of 
abdomen dorsally with black hair; ventral scopa very rich 
red, black at base and on apical segment ; legs with black 
hair ; tongue very long. 

Vaohal suggests that M. rufohirta , Friese, described from 
Ariea, is the same species. In spite of some discrepancies in 
the description, l can hardly doubt that this is the case. 

Ptiloglossa eximia , Smith. 

Trinidad, B.W.I., both sexes ( Urich ). 

New to Trinidad. 

Centric derasa , Lepeletier. 

Trinidad, B.W.I. (Urich). 

New to Trinidad. Lepeletier^ coloured figure shows the 
head and front legs with black hair, but it is actually red, as 
the description states. The figure appears to have been made 
from a specimen of C. smithiana , Friese. 

Centris nigritula (Friese). 

Friese described this as a variety of C.flavifrons (Fab.), 
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from a female in the Munich Museum, labelled (of course, 
erroneously) “ Africa.” Three specimens are before me, 
collected in Trinidad, B.W.I. ( TJrich ), and I think the form 
may rank as a species. In one specimen the inverted Y on 
the clypeus is connected with the lateral spots, forming nn 
inverted T. Two males taken by Urich in Trinidad agree 
with typical G.flavifrons , except that the hair on the scute I luni 
is strongly reddened and the black marks on the clypeus arc 
much larger. If these belong with the C. nigritula females, 
as appears likely, they constitute an argument against the 
specific distinctness of nigritula . 

Centris pcecila , Lepeletier. 

Trinidad, B.W.L (F. W. Urich). 

New to Trinidad. 

Centris personata, Smith. 

Trinidad, B.W.I. ( F\ W. Urich). 

New to Trinidad. 

Epicharis rustica /lava , Friese. 

Four females from Trinidad (Urich) have the hair of the 
thorax above mixed with pale, pioducing a giey effect, the 
hair of the abdominal venter pallid, and the fifth abdominal 
tergite finely grey-pruinose all over, with outstanding black 
hairs. They are too near to Fiiese's variety / lava , from 
Brazil, to he separated. The wings aie purplish black, 
without the rosy tint oi true rustica . 


LXIII.—Strongylus annulatus, v. Siebold , and the Genus 
Crenosoma, Molin. By H. A. Bayus, M.A., I).Sc. 

(Published by permission of the Trustees of the British Museum.) 

The British Museum (Natural History) possesses some of 
the original specimens of the Nematode named by v. Siebold 
(1848) Strongylus annulatus . These specimens, including 
one male, one complete and one fragmentary female, are now 
in rather poor and fragile condition, but their essential 
characters can be made out to a very considerable extent. 
V. Siebold, beyond mentioning the habitat (the air-passages 
of the wolf, Cants lupus) and the peculiar trausverse annula- 
tions of the cuticle towards the anterior end, gives no 
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description of the worm. Molin (1861) renamed v. Siebold’s 
worm “ Strongylns lupi , Molin.” This cannot, apparently, 
ho intended for S . lupi, Rudolphi, 1809, since the latter was 
admitted later by Rudolphi (1819) to be a synonym of Spiro - 
ptera (now Spirocerca) sanguinolenta , with whicli Strong plus 
lupi , Molin, obviously has nothing to do. Molin makes no 
reference to Rudolpln’s Strongyln * lupi, but at the same time 
lie gives no description of his own. Tn the same paper, 
however (1861), he gives a description of a worm named by 
him Crenosoma semiarmatum , from the bronchi of the fox, 
and mentions among its synonyms Liorhynchus vulpis, 
Dujardin, and Strongylus decoratus , Creplin. The latter is a 
nomen nudum , except for Oreplin’s (1847) statement in a 
footnote that the species is closely related to Strongylus 
striatus , Zeder. 

Upon examination of v. Siobold’s material, and comparison 
of the descriptions ol Liorhynchus vulpis by Dujardin (1845) 
and of Crenosoma semiarmatum by Molin (1861), Slossich 
(1896), and Muller (1897), the. present writer has formed 
the opinion that these worms are all identical. The 
account and figures of G Y . semiarmatum given by Muller (1897) 
are by far the fullest and most, accurate, and v. Siebold’s 
material agrees witli this description in almost all respects. 
The dorsal ray of the male bursa, however, appears to he 
undivided except at its extreme tip, and not cleft for the 
greater part of its length as in Muller’s figure. In this 
respect it agrees with the genotype, C. striatum (Zeder). All 
the rays of the bursa appear to be relatively longer and more 
slender, and more widely spaced, than in that species, 
Muller’s measurement of the length (0*14 mm.) of the cuticular 
prominence upon which the vulva opens is probably due to 
an error in the position of the decimal point. In the speci¬ 
mens examined by the writer this papilliform vulvar promi¬ 
nence measures about 0*02 mm. in length. 

The specimens of Liorhynchus vulpis studied by Dujardin 
appear to have been part of the same material, belonging to 
the Vienna Museum, upon which Molin based the species 
Crenosoma semiarmatum . The name vulpis therefore takes 
precedence of semiarmatum , and the cm reel name of the 
species should be Crenosoma vulpis (Dujardin, 1845), with 
the following synonyms :— 

Strongylus decoratus, Creplin, 1847. 

Strongylus annulatus , v. Siebold, 1848. 

Strongylus lupi, Molin, 1861, ncr Uudolphi, 1809. 

Crenosoma semiarmatum , Molin, 1801. 
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The gen us C re nosoma clearly belongs to t>he family Moia- 
strongylidm, the members of which arc all parasites of the 
respiratory passages or circulatory system of mammals, and 
show a gradual reduction of the male bursa and its rays, 
culminating in the extremely modified forms (Psaudalius, 
Sfnturu*, Tovffnuru* , and llaloccrcus) met with in the 
Cetacea, ('rcno'ioma itself, however, does not show a very 
advanced d«'gicc of modification in this respect. The geno¬ 
type is (\ striatum (Zeder, 1800), which occurs m the 
bronchi of the hedgehog (IlJrinucrus euro/uaus). 
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LXTV .—New <>r Ziffle-known Tipulidae ( Diptera ).—XXXI. 
Australasian Species. By Charles P. Alexandkk, Pli.D., 
P.R.S., Massachusetts Agricultural College, Amherst, 
Massachusetts, U.S.A. 

Tiik species herein described as new are all from New 
Zealand, most of them being included in the very extensive 
collections of Dr. A. L. Tomioir. Additional material 
discussed at this time was secured by Messrs. Campbell, 
Gourluy, Harris, and Philpott. I express my deep thanks 
to all * of these gentlemen for their tireless efforts in 
making known the crane-fly fauna of New Zealand. The 
Tonnoir material has been returned to the collector for re¬ 
distribution in New Zealand collections. The other types 
are preserved in the collection of the writer through the 
kindness of Messrs. Campbell and Harris. 

Limnophila mira, sp. n. 

Head black, grey pruinose ; thoracic notum rich reddish 
brown ; wings tinged with greyish yellow, spotted with 
Ann . Ac Mag . N. Hint . Ser. 9. Vol. xvii. 34 
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brown ; cell lit M s elongate, widened distally, m-cu far out 
toward the distal end of cell; abdominal segments weakly 
bicolorous; male hypopygium with the mdeagus elongate. 

Male. —Length about 0-0*5 mm. ; wing 6-7 mm. 

Female .—Length about 7 mm.; wing about 7 mm. 

Kostrum short, dark brown; palpi brownish black. 
Antennae of moderate length, in the male, if bent back¬ 
ward extending approximately to the base of the abdomen ; 
antennae brown throughout; flagellar segments elongate- 
oval to fusiform, provided with abundant erect setae that 
are shorter than the segment. Head black, heavily dusted 
with grey, becoming more whitish anteriorly. 

Pronotum brownish testaceous. Mesonotal pmjscutum 
rich reddish brown, subshiny, without markings, the lateral 
margins a little darker ; no tuberculate pits ; pseudosutural 
foveae shallow, moderately large, triangular in outline ; 
remainder of mesonotum a trifle darker, especially the post- 
notum. Pleura obscure brownish yellow, the anepisternum, 
sternopleurite, and pteropleurite darker. Ilalteres pale, the 
knobs a trifle darker. Legs with the coxm yellow, subshiny ; 
trochanters yellow ; femora and tibm pale brown ; tarsi 
passing into darker. Wings with a pale greyish-yellow 
tinge, cells C and Sc and the wing-base a little more 
yellowish ; a conspicuous brown spotted pattern distributed 
as follows : Postarcular spot in cell R; a large blotch at 
origin of Rs, not quite reaching M ; a small spot at tip of 
Sc ; stigma oval, dark brown; broad diffuse brown clouds 
and seams along cord, outer end of cell 1.9/ and as a spot 
at fork of M j +2 ; a large pale spot at tip of vein 2nd A ; 
cells M and Cu sometimes with a pale dusky wash ; veins 
pale, darker in the infuscated areas. Veins with unusually 
long macrotrichifie, longest and most conspicuous beyond the 
cord but persisting as gradually smaller trichia* on all the 
veins almost to the arculus. Venation: Sc 9 at tip of Sc l9 
ending just before the fork of Rs , the latter long, strongly 
bent at the origin, in alignment with ll 2 ^ 8 ; R 2 angulated at 
base; one-half longer than the basal deflection of R^ b ; 
cell Mi a little longer than its petiole ; cell \st M 2 long, 
widened distally, m-cu from a little less than to its own 
length from the outer end of the cell ; anterior arculus rather 
weakly preserved. 

Abdominal segments weakly bicolorous, dark brown, the 
segments narrowly ringed caudally with paler, the basal 
sternites more conspicuously so ; hypopygium obscure 
ochreous. Male hypopygium with the ninth tergite quad¬ 
rate, the caudal margin with a very deep aud narrow 
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parallel-sided notch, the lobes thus formed broadly sub- 
truncato. Basistylos relatively elongate, the apex produced 
into a small, obtuse, glabrous lobe. Outer dististyle slender, 
narrowed gradually to the apex which is split into two 
divergent teeth, the outer one broader ; surface of style with 
abundant setiferous tubercles extending virtually to the 
base, these tubercles with conspicuous erect seta;; inner 
style a trifle longer, much broader, the apex obtusely 
rounded, the base markedly expanded and excavated. 
/Kdeagus very elongate, slender, jutting caudad beyond the 
level of tin* Imsistyles, the apex microscopically fimbriate ; 
phallosome at the base of iodcagus massive, the sides strongly 
angular. 

Hah. New Zealand (South Island). 

[folufype, c ? , Waiho, Westland, altitude COO feet, January 
1C, 1922 (//. 7 onnoir) ; collector’s number 55. 

AUotopotypi\ ? , January 30, 1922. 

Parutopofype, injured A , January 28, 1922. 

The reference of this species to Limnophifa is in the broad 
usage of the name only. I cannot indicate any close 
relative's. 


Limnophila scitula , sp. n. 

General coloration brown ; I la I teres yellow ; wings faintly 
tinged with grey, conspicuously spotted and clouded with 
brown, this including a series of marginal elouds at the 
ends of all the longitudinal veins, smallest at the wing-tip, 
largest iu the anal field. 

Male .—Length about 4*6 mm.; wing 6*5 mm. 

Rostrum and palpi dark brown. Antennae short, black 
throughout; flagellar segments oval, with moderately long 
verticils. Head broad, black, heavily dusted with yellow 
pollen. 

Pronotum dark. Mesouotum brown, the pnescutum with 
three scarcely evident slightly darker stripes ; pseudosutural 
foveae very conspicuous, black; notum very sparsely dusted 
with yellow pollen. Pleura and sternum brown, the former 
with a slightly darker dorsal longitudinal stripe extending 
from the cervical sclerites across the dorsal pleurites, sur¬ 
rounding the base of the halteres. Halteres relatively 
elongate, pale yellow, the extreme base dusky. Legs with 
the coxae testaceous, the extreme bases infuscated ; tro¬ 
chanters yellow, the incsal face of each with a black spot ; 
femora light brown, with relatively long, subappressed setae; 
tibiae and tarsi brown. Wings with a faint grey tinge, the 
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base and cells C and Sc slightly more yellowish; mem¬ 
brane with numerous brown and grey spots and clouds ; the 
brown areas include a postarcular spot in cells Sc , R, and M ; 
a large spot at origin of Rs in cells Sc and R, not reaching 
vein M; a triangular area at tip of Sc 3 extending across 
cell 1st R\ to Rs ; the extensive stigma sends a seam over 
the fork of R 2+3 ; seams along cord and outer end of cell 
1st M 2 \ slightly paler, more greyish clouds at tipR of all 
longitudinal veius, largest on R« and R a , abruptly smaller 
on i? 4 +6> that on vein 2nd A very large ; anal angle extensively 
clouded ; a large circular cloud at fork of A/ i+2 ; veins dark 
brown. Venation : Sc x ending just before the fork of Rs, 
Sc 2 some distance from its tip ; r close to tip of R, ; R i+3 
longer than the basal section of* ll 2 ; cell M x a little shorter 
than its petiole ; m-cu about one-half its length beyond the 
fork of M ; anterior arculus weakly preserved. 

Abdomen dark brown, the basal stemites paler. Male 
liypopygium of the geuerul structure of L . nebuhfera. Rasi- 
style relatively slender, the apical lobe stout, setiferous. 
Outer dististyle a blackened clavate structure, enlarged out¬ 
wardly, the tip a conspicuous spine; apical third with 
numerous smaller appressed spinulae ami setae. Inner 
style subequal in length to the apical prolongation of the 
basistyle, slender, narrowed to the subacute apex, (jonapo- 
pliyses appearing as narrow, elongate, flattened blades, the 
apex with a small black spine that is directed laterad and 
cephalad. iEdeagus slender, subtended by a hood-like ring, 
that leaves a lacuna on either side, as in nebuhfera . 

Hah. New Zealand (South Island), 

Holotype, a damaged Maitai Valley, Nelson, March 16, 
1922 (A. Tomioir) ; collector’s number 57. 

Limnophila scitula is placed in this genus in the broad 
usage only. It belongs to the nebultfera group, which in¬ 
cludes, besides these two species, the very distinct L . tonnoiri, 
Alexander. L. scitula has a liypopygium that is very similar 
to that of nebulifera , but differs conspicuously in the hand¬ 
some restricted wing-pattern. 

Metalimnophila montivaga , sp. n. 

General coloration grey; wings tinged with yellow, the 
stigma only faintly darker; male liypopygium with the 
outer dististyle greatly expanded ; ninth sternite produced 
medially into a conspicuous lobe. 

Male .— Length about 4-4*2 mm.; wing 5*4-5*5 mm. 

Rostrum and palpi dark brown. Antennas elongate, dark 
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brown throughout, the basal segment slightly pruinose; 
aiitenme extending to beyond mid-length of the abdomen. 
Jlead light grey, in some cases weakly mfuscated. 

Mesonotum grey, the prascutum with ill-defined brown 
stripes. Pleura clear grey, llalteres pale, the knobs vaguely 
darkened. Legs with the coxa* heavily grey pruinose; tro¬ 
chanters obscure brownish yellow ; femora dark brown, the 
bases obscure ycllovx, more extensive on the elongate pos¬ 
terior legs where a little? less than the proximal half is 
included ; tibia? and tarsi black. Wings tinged with yellow, 
the stigma very pale, brownish yellow; veins darker brown. 
Venation : Sr x and Sc s subequal or the latter a little longer, 
ending some distance before the eud of Ra ; Ra relatively 
short, strongly arcuated at origin ; veins // 2 and diver¬ 
gent ; medial field of wing unusually plastic, in one specimen 
of the type-series with cell 1 at M s open by the atrophy of 
m \ in another with the outer deflection of very long, 
obliquely subsinuatc, obliterating m, the cell 1*1 m tins 
case being pointed at its outer end; cell is likewise very 
variable in length and m-cu variable in its position. 

Abdomen dark, heavily grey pruinose, the hypopygium 
reddish oehreous. Male hypopygium with the basistyles 
stout, the mesal apical angle produced eaudad aud slightly 
tnesad into a moderately long, blunt lobe, the basal portion 
with two very long and several smaller seta?, the pale apex 
set with abundant recurved microscopic spinula? and a few 
small apical setae. Outer dististyle a flattened blade, at the 
apex greatly expanded, pale, the mesal margin before apex 
with a small pale tooth ; inner style very slender, about two- 
thirds the length of the outer style, narrowed to the obtusely 
rounded apex, which terminates in a powerful seta. Gkmapo- 
physes appearing as a slender chitinized horn on either side, 
the tips bent laterad. yEdeagus expanded at apex, rather 
deeply cut into three subequal lobes. Ninth sternite pro¬ 
duced medially into a conspicuous obtuse dusky lobe that is 
unarmed with spines. 

Hab . New Zealand (South Island). 

Holotype , <J, Mt. Arthur Tableland, Nelson, altitude 
4500 feet, December 1921 ( A . Tonnoir) ; collector's 
number 64. 

Par at opo types , 3 <$ <J, altitude 4500-5000 feet, December 
23-27, 1921 (A. Tonnoir ). 

I strongly suspect that this species may prove to be the 
unknown male of the fly described in the preceding instal¬ 
ment as Limnophila spissigrada . However, there is no proof 
ol a this association and Dr. Tonnoir, the collector, did not 
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find the flies in copula . Until the insects are definitely 

associated, they must be held as distinct. 

Metalimnophila a/pina, sp. n. 

General coloration dull grey, the pnescutum with four 
narrow brown stripes; dorsal pleural stripe narrow and ill- 
delimited ; stigma distinct ; male hypopvgiiim with the 
outer dististyle parallel-sided, the apex subtruneate; gona- 
pophyses acute, decussate across the median line ; sedeagus 
profoundly trifid. 

Male. —Length about 5*5 mm.; wing 7-7*3 mm. 

Female. —Length about 7 mm. ; wing 8 5 mm. 

Rostrum aud palpi brownish black. Autenme elongate, 
in the male, if bent backward, extending to about opposite 
one-third the length of the abdomen ; scapal segments a 
trifle paler than the black flagellum. In the female the 
antennae about attain the wing-root. Head grey, the veitex 
weakly infuscated. 

Mesonotal pnescutum dull grey, with four distinct brown 
stripes, these relatively narrow, of approximately equal 
width, the intermediate pair separated from one another by 
a space about equal to one-half the width of a single stripe; 
intermediate stripes becoming obsolete far before the suture; 
lateral stripes interrupted by the suture ; scutal lobes dark 
grey with slightly darker centres ; scute!lum and post¬ 
il oturn light grey. Pleura light grey with a narrow and 
relatively ill-defined dorsal longitudinal stripe extending 
from the ventral cervical sclerites to the postnoturn, passing 
above the base of the halteres ; stcrnopleurite slightly more 
infuscated ventrally. Halteres pale, the extreme base of the 
stem brighter, the knobs obscure brownish yellow. Legs 
with the coxa; and trochanters obscure yellow; femora 
brown, the bases more yellowish, the tips‘narrowly infus¬ 
cated ; tibiae brown, passing into dark brown outwardly ; 
tarsi brownish black. Wings with a yellowish-grey tinge, 
the base and cells C and Sc more yellowish ; stigma con¬ 
spicuous, oval, browu; veins dark brown, the costal and 
prearcular veins more yellowish. Venation : Sc, a trifle 
longer than Sc u , ending opposite the fork of Rs ; cell M x 
relatively short, from one-half to one-third its petiole ; m-cu 
varying in position from a trifle less than to fully its own 
length beyond the fork of M. 

Abdomen dark brown, the basal sternites obscure brownish 
yellow; hypopygium dark. Male hy popygium with the caudal 
margin of the ninth tergite bearing a small blunt tubercle 
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on either end of a broad U-shaped median notch. Basistyles 
stout, the mesal apical portion produced into three lobes, a 
slender curved lobe that is blackened at tip ; a pale fleshy 
flattened setiferous lobe that lies in close connection with 
a deeply bifid glabrous lobe. Outer dististyle elongate, 
flattened, the sides generally parallel, very slightly expanded 
to the subtruncate darkened apex ; lateral margins of style 
with several long powerful setae, the restricted flattened 
apex densely covered with microscopic setiferous punctures. 
Inner dististyle unusually slender with a pale setiferous 
cushion at base. Gouapophyses appearing as long needle¬ 
like points directed mesad and slightly cephalad, decussate 
across the median line of the genital chain her. -flSdeaguB 
deeply split into three narrow chitinized blades, the median 
one broader, weakly expanded at tip, the lateral blades sub¬ 
equal in length, the tips subacute. 

Hab. New Zealand (South Island). 

Holotype, cT, Mt. Arthur Tableland, Nelson, altitude 
4500 feet, December 22, 1921 (A. Tonnoir) ; collector’s 
number 06. 

Allotopotype, ? . 

Paratopotype , $, December 26, 1921 (A. Tonnoir ). 

Metalimnophila Integra , sp. n. 

Male. —Length about 7 mm.; wiug 7*6 mm.; antenna 
about 5 mm. 

Generally similar to M. greyana, Alexander, differing in 
the more elongate antennae of the male and the details of 
structure of the hypopygimn. 

Antennae fully two thirds the length of the entire body, 
the flagellar segments elongate-cylindrical with short ver¬ 
ticils and a delicate erect microscopic pubescence. Ventral 
thoracic pleurites largely pale, the usual dorso-pleural stripe 
including only the dorsal pleurites. Wings with the stigma 
better defined. Venation: R x beyond r short, subequal to 
/? 2 + 3 ‘ Male hypopygium having the getieral structure of 
greyana , the mesal apical angle of the basistyle produced 
into a small, entire, darkened lobe, the apex broadly obtuse; 
the opposite mesal angle is produced into an extensive pale 
lobe that is much broader and more extensive than the one 
in greyana . Outer dististyle with two nearly apical spines, 
oue a little stouter than the other. Inuer dististyle of the 
general structure of greyana } but much shorter and stouter. 
Gouapophyses short, only a trifle longer than the wdeagus, 
the apices feebly expanded and hyaline. In M. howesi, 
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Alexander, the gonapopliyses are elongate, sinuous, together 
appearing lyriforra. 

Hah . New Zealand (South Island). 

Hoiotype , Kaituna, Canterbury, February 19, 1922 

( A . Tonnoir). 


Gynoplistia, Westwood. 

1835. Gynoplistia f Westwood, London k Edinburgh Phil. Mug, & 
Journ. of Sci. vi. p. 280. 

1835. Cerozodia, Westwood, ibid. vi. p. 28]. 

1835. Gynophstea {Anoplistea) } Westwood, Zool. .lonrn, v. p. 447. 

1835. Ozoceraf Westwood, ibid. v. p. 449. 

1854. Caneyata , Dipot, Auu. Sou. Entomol. France, (3) ii. p 45(1. 

1854. Vnriptera , Bigot, ibid. (3) ii. p. 471. 

18(15. Ctedonia, Philippi, Verb, zool.-bot. (4 i»h. Wien, xv. p. 002. 

1800. Cloniophora. Scbiner, ibid. xvi. p. 932; 18(>K. Heine Novara, 
p. 40. 

1809. C&narthria , Thomson, Eugenics liesa, Dipt. p. 445. 

1917. Dirhipis, Enderlein, Zool. Anzeig. xlix. p. 58. 

1917. Scepasma , Enderlein, ibid. xlix. p. 60. 

During the past decade there has been a tremendous 
increase in our knowledge of the* species of Gynoplistia, 
especially of the Maorian Subregion where the genus ap¬ 
parently reaches its greatest specific development. In the 
past an attempt has been made to recognize as valid the 
three genera Gynoplistia , Cerozodia , and Ctedonia , and 
before the great accession of new types was made it had 
seemed possible that these generic groups might Ik* main¬ 
tained. It has now become apparent to the writer, however, 
that any serious attempt to divide the Hexatomine crane- 
flies with branched antenna? into valid generic groups is an 
impossibility, and all of the species described to date, con¬ 
siderably in excess of one hundred in number, should be 
referred to the oldest genus Gynoplistia . 

Until this recent date, it had appeared that Gynoplistia 
might be defined as including those species with a moderate 
number of antennal segments (16 to 20) having relatively 
shoit branches ; Cerozodia with a much greater number of 
segments (29 to 89), with the branches so long and slender 
as to give the organ a flabellate appearance; and Ctedonia 
with an intermediate number of segments (15 to 24), in most 
species with long slender branches and with seven or eight 
simple terminal segments. The distinctions between the 
two former groups were greatly weukened by the discovery of 
three remarkable Australian and Tasmanian species that the 
writer referred to Cerozodia , in which all the branches of 
the flagellum are of considerable length and all lie in a siugle 
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piano. Of those species, Gynuplietia jUwipes has 25 antennal 
segments, the formula being 24-21-1 2, while G. mmmculn 
has only 10 segments with a formula of 2 4- 12 4 2. As 
regards the number and arrangement of the unbranched 
terminal segments, ( tedonia is closely approached by two 
species of Uynoplistia from Celebes, G. jucundu , Osten- 
Saclmi, and (1. oclofasciala, Brunetti, which have eight 
terminal unbraijehed segments as in the genotype of Cledonia 
(bicolor, Philippi). The structure of the branched segments 
and the arrangement of setai upon them that is found in 
Cledonia is closely approached by the Queensland O’. doddi } 
Alexander, which has a 2 1-segmented antenna having the 
formula 2 4 34-17-r 2. The aberrant ('tedoitia bipnnetatu, 

• Philippi, which was made the type of a supposed new genus, 
ScrpaMHUyby Enderlcm, has a 15-segnu n ted antenna with the 
formula 2 4 24-7+ 1, this being exactly duplicated by a series 
of New Zealand Gynop/isiiw (G. uuranlio/njfja , Alexander, 
il. dimidinlu , Alexander, (}. In let basis, Alexander, G. viyro- 
bimboy Alexander). As long ago as 1888, lteed (* Anales de 
la Utmersulud de Chile/ lxxid. p, 1) referred the Chilian 
species of C/edotna to the genus Gynoplniiu , and the writer 
now has no doubt hut that such a reference is correct. 

The trenu ndotis recent development in our knowledge of 
the New Zealand Tipulid fauna has now brought the list 
of Gynuplishw for the Maori an iSulmgiou to approximately 
90 species, and this number is certain to he considerably 
added to. In this great complex of species we find a range 
ill number of antennal segments that is quite unparalleled in 
any other group of crane-flies so far made known. In size, 
the* species range from tiny Hies (G. hyulinata , Alexander, 
G.pygmwa, Alexander) that rank among the smallest of the 
liextomini, to * evitable giant* that are among the largest of 
the tribe (G. htcmalis „ Alexander, G . parudisea , Edwards, 
G. plumosuy Osten- s aeken, etc.). The antennal structure, 
the proportions of branched to uubranched segments and 
the directions taken by the various branches, attains a vast 
range and complexity. In the New Zealand fauna alone we 
find in the genus Gy/wplistia a range in the number of 
autennal segments that is virtually as extensive as is found 
in the entire family Tipulidre, excluding the aberrant llexa- 
tomaiia. This ra ge is indicated as follows:—18 segments 
(i albicinclfty Edwards, dispiloides , sp. n.) ; 14 ( nemalumtra , 
sp. n., Irifaaciala , Edwards) ; 15 ( anrantivpyyu , Alexander, 
bidentata , Alexander, bucera } Alexander, campbclli , Alexander, 
clavipes , Edwards, dimidiata , Alexander, diepila, Alexander, 
jiavohalteratUy Alexander, hiriamera , Alexander, luteibam , 



530 


Dr. C. P. Alexander on 


Alexander, nigrobimbo , Alexander, pyguinea, Alexander, re- 
curvata , Alexander, subclavipes , Alexander); 16 {ambulator, 
Alexander, bituberculata, Alexander, cladophora , Alexander, 
conjunct a, Edwards, dactylophora , sp. n , inronjuncta , sp. n., 
rnyersa, Alexander, nebulipennis , Alexander, nigronitida , 
Edwards, pedestris, Edwards, pleurafis, Alexander, and variety 
plutonis , subsp. n., wakefieldi , Westwood) ; 17 ( aculeate , 
Alexander, arthuriana , Edwards, £ 0710 , Alexander, concava , 
Alexander, 0 / 0 / 0 , Alexander, fimbriata , Alexander, /m#c 0 - 
plumbea, Edwards, generosa, sp. n., glauca , Edwaids, hirsuti- 
cauda, Alexander, incisa , Edwards, in/tfata, sp. 11 .,pa/lidistigma, 
Alexander, saclceni , Alexander, spinigera , Alexander, 
fasciata , Walker); 18 ( magnifica , Edwards, nebu/usa , Edwards, 
notata , Edwards, viotacea , Edwards) ; 19 ( hamiltoni , Alex¬ 
ander) ; 20 ( cuprca , Hutton, futgens, Hutton, hiemalis , 

Alexander, niveicincta , Alexander, ocelHfera , Alexander, 
subobsoleta , Alexander, tridactyla, Edwards); 21 ( svbformosa , 
Alexander, trisjrinosa, Alexander) ; 22 ( formosa , Hutton, 
luteicincta , Alexander); 23 ( princeps , Alexander) ; 29 (/yerra- 
tfisea, Edwards); 31 {pulverulenta y Edwards) ; 33 ( hudsoni , 
Edwards) ; 39 (typical plumosa, Osten-Sacken). 

The placing of Ctedonia in the synonymy of Gynoplistia 
has rendered it necessary to re-name Gynoplistia flavipennis , 
Skuse (Proe. Linn. Soc. New South Wales, (2) iv. pp. 877- 
878, pi. xxiii. fig. 38, 1889^, which is preoccupied by G. yfatu- 
pennis , Philippi (Vcrh. zool.-bot. Ges. Wien, xv. p. 602 
{Ctedonia); 1865). The name Gynoplistia skusei , 110 m. nov., 
is herewith proposed to replace this preoccupied term. 

Gynoplistia nigripennis , nom. nov. 

1923. Gynoplistia futnipemns , Alexander, Proc Hawaiian Ent. Soc. v. 
p. 253, preoccupied by Gynoplistia furnipennis , Walkor, Ins. 
Saundersiana, Dipt. p. 448 (1859). 

Gynoplistia cuprea percara y subsp. n. 

Afa/e.—Length about 12 mm. ; wing 11 '5-11*8 mm. 

Generally similar to typical cuprea , Hutton, differing as 
follows :— 

Antennae of male 21-segrneutcd (2-f 2+ 13+ 4) or 22-seg- 
metited (2 + 2+14+ 4). Spots behind the antennal fossa 
and the occipital region reddish. Tubercle on postnotal 
pleurotergite larger and more conspicuous. Pubescent area 
ou pleura more golden-yellow. Wings very conspicuously 
yellow, much brighter-coloured than in the typical form, 
with a dark brown pattern that is arranged about the same, 
with minor exceptions: yellow area enclosed between the 
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cord and wing-apex small; brown area at origin of Rs con¬ 
spicuous, connected with the cord by a scam along M ; anal 
margin with a conspicuous dark triangular marking extending 
as far basad as the distal end of cell 2nd A, but the base of 
this cell and all tin* other cells of the wing almost to the 
level of the origin of Rs clear yellow ; veins brown, all the 
veins in the flavous basal area clear yellow, concolorous with 
or but slightly darker than the ground-colour. Male liypo- 
pygium having the tergite with a small but conspicuous 
median triangular lobe. Gonapophvses shorter, stouter, 
heavily chitinized almost to their bases. 

Hab . New Zealand (South Island). 

IIulo type, cf , Aniseed Valley, Nelson, December 1-4, 1923 
( A. Tonnoir) ; collector’s number 31. 

Paratopotype , $. 

Gynoplistia viola re u persimilis , subsp. n. 

Very similar to the typical violacea , Kdwards, differing 
as follows:— 

Legs generally similar, the posterior tarsi considerably 
longer (<?, posterior basitarsus, 25 mm.; in violacea, Si 
2 mm.). The wing-pattern of the type-series is very pale, 
in a few cases virtually obsolete with the exception of the 
dark stigma which is always well-indicated ; cell 2nd Ri 
virtually all dear, only the extreme base darkened. Vein 
R 2 has a course that is very different from the typical form, 
being much longer and running generally parallel to 
to opposite r, thence diverging veiv gently. In violacea , 
vein /?, is unusually short and straight, diverging very 
strongly from so it lies close to R } at the wing-margin, 
cell 2nd R x being reduced to a tiny area that is entirely 
infuscated. 

Hab . New Zealand (South Island). 

Holotype, <J, Mt, Arthur Tableland, Nelson, altitude 
4500 feet, Decemoer 22, 1921 (A. Tonnoir); collector’s 
number 33. 

Allotopotype , ?, December 27, 1921. 

Paratopotype# , 2 S S > I ? , altitude 4000-4500 feet, 
December 21-24, 1921 (A. Tonnoir); 1 (J, 4500 feet, 
December 12,1922 (A. Philpotl ). 

Gynoplistia not a bills, sp. n. 

Allied to G . magnifica , Edwards ; antennae with 8 long- 
branched flagellar segments ; vertex with a fl-shaped brown 
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marking ; wings greyish suhliyaline, spotted and dotted with 
brown ; eell M not conspicuously infumed. 

Sex ?—Wing 12*5 mm. 

Itostrurn pale brown, the palpi dark brown. Antenmc 
17-segmeuted, the formula being 2 + 8 + 7 ; basal segment 
of scape elongate, dark above, obscure yellow beneath ; 
flagellar segments 2-4 with the tips narrowly yellowish, the 
remainder of the organ dark brown : first flagellar segment 
with a broad-based spur that is about as long as the segment; 
longest branches (flagellar segments 3 to (\) a little less than 
three times the length of the segment; terminal segment 
elongate, one-half longer than the penultimate. Head light 
grey, the vertex with two conspicuous brown lines that unite 
anteriorly to form a D-shaped marking. 

Pronotum varieguted pale and darker brown. Mesonotal 
prtescutum extensively striped with dark brown, these 
markings almost covering the notutu except for a pale 
capillary vitta on either side of a narrow median stripe; 
extreme anterior and lateral margins of selente restrietedly 
light grey ; pseudosutural foveae conspicuous, reddish brown ; 
scutum grey, the mesal edges and anterior margins of the 
lobes ringed with brown; seutellum grey, the parascutella 
darker; postnoturn brown, more reddish brown behind, 
pruinose. Pleura heavily light grey pruinose. llalteres 
yellow, the knobs dark brown. Legs with the coxa; heavily 
dusted with light grey ; trochanters obscure yellow ; re¬ 
mainder of legs broken. Wings greyish suhliyaline, with a 
pattern that is approximately as in magnified , but even more 
broken up ; dusky clouding in distal cells of wing more 
extensive ; several small dots and spots in cells M and Cu ; 
ocollif'orm markings at fork of M u 2 , surrounding eell 1#/ 
and in cells 1 st A and 2nd A ; no conspicuous dusky wash in 
culls M and M 4 as in magnified. Venation : cell R % very 
short-petiolate to subsessile. 

Abdomen broken near mid-length ; basal tergite with the 
lateral angles dark grey; remaining tergites brownish 
yellow. 

llab. New Zealand (South Island). 

Hofotype , Sex ?, Aniseed Valley, Nelson, December 1 -4, 
1923 (A. Tormoir) ; collector’s number 28 6. 

“ In spider’s web.” 

From the structure of the antennae, the unique broken 
type would certainly appear to be a female, there being only 
eight branched segments. In this ease, the flagellar branches 
arc of a length that is quite unusual in the magnified group. 
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Gynoplistia generosa , sp. n. 

General coloration chestnut-brown, the pleura pruinose ; 
antennae 17-segmentcd, witli 11 branched segments ; lmlteres 
orange-yellow ; femora unhanded; wings rich yellow, the 
usual brown pattern very diffuse, many of the cells with 
longitudinal hyaline streaks ; male hypopygium with the 
caudal margin of the tergitc deeply U-shaped, densely liain ; 
outer dintisty le terminating in a long acute point. 

Male. —Length about 11 mm.; wing 12 mm. 

Rostrum reddish, sparse ly pruinose ; palpi brownish black. 
Antenme 17-segmented, the formula being 2 \ 2 4 9-f 4 ; 
scapal segments brownish yellow; incisures of basal two 
flagellar segments pale brown ; remainder of antenna* black ; 
longest branch approximately oue-tliird the flagellum. Head 
brownish grey. 

Mesonotum chestnut-brow n, very vaguely dusted ; pran- 
scutum with the antero-median portion restrictedly darkened. 
Pleura light brown, the anepisternum, sternopleurite, nieron, 
and katepisternum dusted with light grey. Postnotal pleuro- 
tergite more sparsely dtistod. Halteres orange-yellow’, the 
knobs very faintly infuseated. Legs with the coxa* reddish 
brown, very sparsely pruinose ; trochanters obscure yellow' ; 
femora light brown, the bases paler ; tibia* and tarsi some¬ 
what darker brown. Wings witli a rich yellow’ ground-colour, 
the usual markings diffuse and ill-delimited, pale brown, 
consisting of a slightly darker stigmal spot ; seam along 
cord ; spot at origin of Re and another opposite this in cell 
1 si A ; cells C and Sc Nomewhat more saturated; linear 
hyaline streaks in cells R } M 9 1st M 3 , A/ a , /f 2 , 7f a , and less 
distinctly in the base of cell 1st A ; wing-apex vaguely 
darkened ; veins brownish yellow. Venation : Rs long, 
strongly angulated at origin ; r close to tip of L\ ; jR 2 ^ s a 
little shorter than the arcuated basal deflection of ; 
cell M\ from once and one-half to twice its petiole ; m-cu at 
or beyond two-thirds the length of the lower face of cell 
l$iM» 

Abdomen with the basal tergitc infuseated ; remaining 
tergites brownish yellow with an indistinct dorso-mediau 
brown line; hypopygium scarcely darker. Male hypopygium 
with the ninth tergitc large*, the caudal margin with a very 
conspicuous U-shaped notch, the suhlaterai lobes thus formed 
slender, the tips subacute ; dorsal surface of tergite with 
dense long yellow setse. Basistylc relatively stout, the 
caudo-mesal angle produced mesad into a blunt irregular 
lobe, the extreme apex of which is still further produced iuto 
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a narrow margin ; lateral face of basistyle with numerous 
setae that become very long and dense on the caudal-lateral 
portions of the style. Outer dististyle slender, the apex a 
long oblique blade that runs out into a slender acute black 
point, this blade cut off by a U* shaped notch on the outer edge 
of the style at just beyond two-thirds the length, the proximal 
angle of the notch an acute spinous lobe : surface of style 
surrounding this latter spine with a group of more than a 
score of long seta*. Inner distist\le more slender, before the 
apex on outer margin with a linear row of five powerful 
setm; remainder of style with numerous additional smaller 
seta?. Gonopophyses very strongly sinuous. 

Hab. New Zealand (South Island). 

Holotype , £, Reef ton. Nelson, January 13, 11122 (A. Ton- 
noir ) ; collector's number 26. 

Gynoplis/ta yenerosa bears a general superficial resem¬ 
blance to a small G. princeps , Alexander. 

Gynoplutia inffaln, sp. n. 

General colour grey; antennae 17-segmented, in the £ 
with ten branched segments; femoia with a conspicuous 
subterminal orange ring ; male hypopygium with the outer 
digtistyle broadly dilated apically, the surface weakly ser¬ 
rulate. 

Male. — Length about 11 mm.; wing 10*5-10*8 mm. 

Female .—Length about 11*5-13 mm. ; wing 10*2-11 mm. 

Rostrum grey; palpi brownish black. Antenna* 17-seg- 
mented, the formula being 2 + 5 + 5 4*5 or 2+ 4 + 6 + 5 in 
the c? ; antennae black, the basal segment pruinose; extreme 
base of first flagellar segment a trifle paler ; branch of first 
flagellar segment about two-thirds the length of that of the 
second segment; longest branch (about flagellar segment 7) 
a little less than four times the length of the segment; 
branch of flagellar segment 10 about one-half longer than 
the segment ; flagellar segment 11 with a slight basal 
lobe; terminal segment about one-lmlf longer than the 
penultimate. In the ? the formula is 2 + 8 + 7, the longest 
branches about equai in length to the segments bearing 
them ; scapal segments a trifle paler than the flagellum. 
The allotype shows but sixteen antennal segments and may 
not be conspecific with the type. Head light grey, the disk 
of the vertex more or less suffused with brown, the marking 
usually trifoliate iti appearance. 

Prothorax and mesothorax grey, the pnesentum with three 
brown stripes, the median one further split by a slightly 
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darker capillary vitta that extends cephalad to the margin of 
the sclerite ; remainder of median stripe narrowly replaced 
by grey in front, more extensively so behind ; lateral stripes 
beginning behind the conspicuous transverse black pseudo- 
sutural fovem ; cephalic portions of seutal lobes a little 
infuscated; scutellum and postnotum dark grev. Pleura dear 
grey. Ilalteres yellow, the knobs dark brown. Legs with 
the coxae light reddish brown, very sparsely pruinose; tro¬ 
chanters concolorous ; femora obscure brownish yellow 
basally, soon passing into dark brown or black, the pale 
bases more extensive on the fore legs ; all femora with a 
conspieuous orange ring a little more than its own length 
from the tips; tibiae brown, the tips a little darkened ; tarsi 
dark brown. Wings somewhat variable in colour, in fully- 
coloured specimens with cells C and Sc darkened ; wing-tip 
strongly though narrowly infumed ; distinct brown clouds 
in base of cell R , at mid-length of cell Cti y and near outer end 
of cell Is/ A ; all specimens have the stigma, a more or less 
distinct seam along the cord, and a spot of various sizes at 
origin of Rs \ veins brown to dark brown. Venation : Sc 
long, Sci and Sc 2 subequal, both ending just beyond the 
fork of Rs; Rs long; H s+s and basal deflection of W 4+r , sub- 
equal ; cell 1 j/ M 2 of moderate size, varying from subquad¬ 
rate to rectangular; cell M x from one-half to one-third 
longer than its petiole ; m-cu beyond mid-length of cell 
1st M 2 . 

Abdomen dark hrow'ti, the lergites faintly dark grey 
pruinose; stermtes concolorous, the caudal margins of the 
segments somewhat paler ; suhtcrminnl segments darker ; 
hypopygium orange. Male hypopygium with the tergitc 
broadly truncated apically, in cases even feebly concave, 
with a low tubercle on either side at the margin of the con¬ 
cavity. Basistyles narrowed apically, the mtrsal face and 
mesal apical augle with abundant setae; no evident inter- 
basal lobe. Outer dististyle very broad, pale, just beyond 
mid-length with a low chitinized tooth on the outer margin, 
beyond this point the blade very deep, flattened, the surface, 
and especially the margin, microscopically serrulate ; surface 
of style back from this tooth with a group of about fourteen 
long setae. Inner dististyle arcuate, narrowed gradually to 
the obtuse apex, the surface with four long setae iu a single 
row and an abundance of more delicate; erect setce on the 
basal portions. Gonapophyses closely subtending the short 
curved aedeagus, lying parallel to one another, virtually 
contiguous, separated apically by a V-shaped notch, these 
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divergent tips with their mesal edges with two or three 
serrations ; from the basal lateral angles of eaeh apophysis 
a long, very slender, sinuous lateral arm direeted eaudud. 

Hob. N(‘vv Zealand (South Island). 

Holoit/pe , c?, Mt. Arthur Tableland, altitude 4,000 Feet, 
December 2 t, 1921 (A. Tonnoir) ; collector's immluT 25. 

Allotopoiypr, $, altitude 1500 let t, December 27, 1921 
( A. Tonnoir ). 

Taratopohjppfi , 2 ( ? S - I ?, altitude 1000-1500 feet, 
December 21-27, 1921 (A. lonnoir) ; 1 y, January 1924 
( A . V Ini pot t ). 


Gynoplts/ia inconjoncta, sp. n. 

Closely allied to (I conjunct a , lid wards, antenna) ](>- 
segmented, with ten branched segments ; pneseutal stripes 
eili million - brown ; pseudosut ural fovea* black; wings 
relatively long and narrow, the markings eon lined to the 
stignui and small spots at oiigin of’ Its and along the basal 
deflection of R^: t ; r-m distinct. 

Mole .— Length about 12 mm.; wing 9 2 mm., its greatest 
width 19 mm. 

Rostrum light grey ; palpi dark brown. Antenna* black 
throughout; basal segment of scape pruinose; antennas 16- 
seginented, the formula being 2 + 5-f •»4- I ; branch of first 
segment a trifle more than the length of the segment, 
strongly curved ; longest branch (about flagellar seg¬ 
ment 6 or 7) a trifle more than twice the length of the 
segment; flagellar segment 10 with a branch that is about 
one-half the segment; the left antenna of the type is 
abnormal in having only fifteen segments, tin* foimnla being 
2 + 5 + 4+ L Head grey, the dink of the veitcx infnscatcd. 

Pro not urn .grey. Alcsonotal pneseutum grey with four 
cinnamon-brown stripes, the intermediate paii uanow and 
indicated only behind, the anterior half obliterated ; lateral 
stripes broader; lateral margin of pnesetitum light brown; 
pscudosutural fovea; black ; scutal lobes grty, only the 
extreme sutural portion brown; post not tun reddish brown, 
sparsely pruinose. Pleura grey pruinose. 11 alteres obscure 
yellow, the knobs weakly darkened. Legs with the coxae 
large, reddish brown, sparse I y pruinose; trochanters obscure 
yellow ; femora dark brown, the bases a little paler; vague 
indications of a paler subterrninal annulus ; tibiae and tarsi 
dark brown. Wings relatively long and narrow, subhyaline, 
the base and cells C and Sc more yellowish ; stigma pale 
brownish yellow ; very small brown clouds at prigin of Rs 
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and on the basal deflection of i? 4+n ; remainder of wing 
virtually clear; veins brownish black, those in the costal and 
preareular region yellowish, veins M,Cu, and A almost black. 
Venation : /fa long, angulated and weakly spurred at origin; 
r only a little more than its own length from the tip of R } ; 
/f 2+8 and basal deflection of subequal ; r-m present, 
longer thanw; cell M j one-third longer than its petiole; 
cell 1st M 2 elongate-rectangular, m—cu near mid-length. 

Abdominal tergites dark grey, with an interrupted dorso- 
median brown stripe, the areas interrupted basally and 
more narrowly at the caudal margins of the segments, more 
expanded at their posterior ends ; lateral margins of tergites 
narrowly ochreous ; sternites grey, the posterior margins 
of the segments narrowly ochreous ; hypopygium ochreous. 
Male hypopygium very similar in structure to G . conjunct a. 
Lobe on ninth tergiie roughened, but not blackened. Basi- 
styles with the blackened interbasal lobe a little shorter, the 
cephalic beak straighter. Outer dististyle more slender, 
more heavily cliitinizcd apically, the suhterminal spine not 
extending beyond the apex; some distance before the 
margin at near two-thirds the length of the style a very low 
blackened tubercle; apex of style weakly serrulate; sub- 
terminal spine acute, blackened ; surface of style with seven 
or eight long set®. 

Hab . New Zealand (South Island). 

Holatype, cf, Gordon Pyramid, Mt. Arthur, Nelson, Jan¬ 
uary 1924 ( A . Philpott) ; Tonnoir’s number 25 b. 

Gynoplistia dactylophora , sp. n. 

Allied to G. aurantiopyga , Alexander; antenna? 16- 
segmeuted, with twelve branched segments ; halteres orange ; 
wings broad, whitish, with a sparse brown pattern, the apex 
almost clear ; male hypopygium with the end of the basi- 
style produced into a long slender lobe that runs out into a 
slender chitinized point. 

Female .—Length about 7 mm.; wing 8*1 mm. 

Rostrum and palpi black. Antennae 16-segmented, the 
formula being 2 + 2 + 10 + 2; antennae black throughout; 
longest branch about two-fifths the length of the flagellum ; 
branch of twelfth flagellar segment about one-half longer 
than the segment. Head black, sparsely dusted with grey ; 
vertex between the eyes broad. 

Thorax black, the pleura more dusted with grey. Halteres 
orange, only the extreme base of the stem darkened. Legs 
with the coxae dark brown; trochanters obscure yellow; 
Ann. & Mag . N. Hist* Ser. 9. VoU xvii. 35 
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femora yellow, the tips rather narrowly but conspicuously 
brownish black, the amount proportionately subequal on all 
the legs ; posterior femora conspicuously longer than the 
others; tibiae yellow, the tips narrowly blackened; tarsal 
segments 1 and 2 yellowish brown, the tips narrowly 
blackened ; terminal tarsal segments black. Wings broad, 
whitish subhyaline, with a sparse brown pattern ; base and 
cells C and Sc yellowish brown ; stigma brown ; brown 
marks at base of cell beneath the origin of Rs, in base 
of cell Cu 9 and a spot in distal half of each anal cell; cord 
and outer end of cell 1$/ M 2 very narrowly seamed with 
darker; wing-apex clear; veins brown. Venation: Us 
strongly angulated at origin ; in alignment with Rs, 

shorter thau r ; cell Mi louger than its petiole; m—cu near 
mid-length of cell 1*/ M v 

Abdomen black, the hypopygiutn obscure orange. Male 
hypopygium with the tergite produced into a long median 
spine, the apex of which is glabrous ; basal portion of tergite 
with long conspicuous setae, especially at the caudo-lateral 
angles. Kasistyle relatively stout, tiio dorso-eaudal angle 
produced tnesad and slightly cephalad into a long, slender, 
straight rod that is longer than either dististyle, tapering 
gradually to the acute chitinized apex, the basal three- 
fourths or more with long conspicuous seta; that are larger 
and more powerful at the base ; ventro-raesal face of basi- 
style with a conspicuous fleshy setiferous lobe; a still 
smaller, densely setiferous lobe on dorso-mesal face of basi- 
style. Dististyles two, the outer a flattened glabrous blade 
that terminates in two acute points, the more dorsal one 
subtended by a broad flattened wing ; inner style provided 
with small setm, the inner margin with a U-shaped notch 
before the apex, cutting off a flattened, sparsely setiferous, 
darkened apex. Each gonapophysis appearing as a relatively 
stout rod that gradually narrows to the subacute apex. 

Hab. New Zealand (South Island). 

Holotype , , Mt. Arthur Tableland, Nelson, altitude 
5000 feet, December 23, 1921 (A . Tonnoir ) ; collector’s 
number 34. 

Gynoplistia pleuralis plutonis , subsp. n. 

Male .—Length about 8 4 mm.; wing 8 mm. 

Differs from typical pleuralis , Alexander, as follows 

Pronotum and mesonotum entirely bluck. Pleura 
entirely black, very sparsely pruinose. Legs with all the 
cox« black, the trochanters dark brown ; femora black, only 
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tlie basal third or less obscure brownish yellow ; remainder 
of* legs black. Wings with the black marking at origin of 
Rs very extensive, wider than the band at the cord, crossing 
vein At and occupying an even longer space in cell Af, the 
band virtually crossing the wing, being interrupted only in 
the costal cell and for a short space behind vein Cu ; a small 
postarcular cloud in cell R. Abdomen entirely black, 
including the hypopygium, only the styli of the latter 
obscure yellow. Male hypopygium very similar in structure, 
the inner dististvle with a linear series of five or six powerful 
bristles along the outer margin, the distui two being much 
smaller. 

The antennae are quite as in the typical form, being 
lb-segmented with the terminal two segments simple. 

llab. New Zealand (South Island). 

Holotype , c? , Aniseed Valiev, Nelson, December 1-4, 1923 
( A . Tonrwir) ; collector's number 40 b. 

The general appearance of this fly is very different from 
typical pleuralis , but the differences are chiefly colorational 
and it is better to consider this as being a subspecies. 

Gynoplistia serrulata , sp. n. 

Thorax chestnut-brown; bead shiny black; antennae 15- 
segmented, in the ? simply serrulate ; posterior tibiae 
with a broad white annulus ; wings whitish subhyaline, 
heavily marked with dark brown ; abdomen blue-black, the 
genital segment and very long terebra orange. 

Female. —Length about 9-9*5 mm. ; wing 7*7-7*9 mm. 

Rostrum black ; palpi dark brown. Antennae 15-seg- 
mented, the formula (?) being 2-f-b-f7 ; the serrations of 
the basal five flagellar segments are very short, the longest 
(flagellar segment 3) only about two-thirds the segment; 
all serrations very broad-based, being united with the seg¬ 
ment for all except a slight apical portion; pectination of 
flagellar segment 6 reduced to a tiny subapical tubercle; 
terminal segments oval, the ultimate about one-half longer 
than the penultimate ; scapal segments obscure brownish 
yellow; flagellum black, the axis of the basal two segments 
brownish yellow. Head broad, shiny black ; a low tubercle 
immediately caudad of each antennal fossa. 

Pronotum shiny dark brown to brownish black. Meso- 
uotum shiny chestnut-browu, with vague indications of a 
darker median area on the priescutum. Pleura darkei* 
chestnut-brown ; a conspicuous transverse area of appressed 
silvery-white pubescence on the anepisternum, extending 
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ventrad on to the dorsal edge of the sternopleurite. Ilalteres 
obscure yellow, the knobs dark brown. Legs with the coxae 
and trochanters obscure yellow, shiny; femora clavate, yellow, 
the apices conspicuously dark brown, more extensive on the 
fore legs where more than the outer half is darkened; on the 
posterior femora the tips are narrower, but black and well- 
delimited ; tibiae black, the posterior tibiae with a broad 
obscure white annulus beyond mid-length, the setee on this 
ring dark-coloured; tarsi black. Wings whitish subhyaline, 
with a conspicuous dark brown pattern; cell Sc dark; a 
quadrate area at origin of Rs, completely traversing cell R; 
a conspicuous wash beginning as a tiny spot near the base of 
cell M„ occupying all of the space behind vein Cu and crossing 
the semi-atrophied Cu % to occupy more than the basal half 
of cell Cu, finally crossing vein A and occupying the 
distal end of the cell ; a broad band completely traverses 
the wing at the cord, including the slightly darker oval 
stigma; this band is narrowest at r-wi, thence broadening 
out to encircle cell 1 at and almost completely filling 

cell ilf 4 ; wing-apex slightly paler brown, but this relatively 
broad and well-defined; veins black. Venation: Rs long, 
feebly angul&tcd at origin, jR 94 . 3 very short; cell M x a little 
longer than its petiole; m-cu near mid-length of the lower 
face of cell 1*/ M 2 ; vein 2nd A unusually sinuous, at apex 
perpendicular to margin. 

Abdomen blue-black, the sternites somewhat paler; genital 
segment and ovipositor orange, the valves of the latter 
exceedingly long and slender, almost straight. 

Hub. New Zealand (South Island). 

Holotype , Nelson (Glen), Nelson, October 22, 1923 ( E . S . 
Gourlay) ; collector's number 35 b . 

Paratypes , 2 ? $ , Aniseed Valley, Nelson, December 1- 
4, 1923 ( A . Tonnoir). 

Qynoplistia serrulata would appear to be most closely 
related to G. clavipes, Edwards, from which it differs in the 
broad white annulus on each posterior tibia. 

Gynoplistia flavohalterata, sp. n. 

General coloration shiny black; an ten nee 15-segmented, 
in the <J with eight branched segments; halteres uniformly 
yellow ; wings subhyaline with a very sparse brown pattern; 
abdomen blue-black, the genital segment in both sexes 
fulvous; male hypopygium with the gonapophyses expanded 
at tips into small blades ; sedeagus short, with a conspicuous 
shoulder on either side. 
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Male .—Length about 6*5 mm.; wing 7 *5-8*2 mm.'■'even* 
Female. — Length 8*7-9 mm. ; wing 8 mm. SirA'i” 

Rostrum shiny black ; palpi brownish black. Antennae 
black throughout, 15-segmented, the formula in the being 
2-|-2-f6 + 5, in the ? 2-f7*f6; branches in <£ very 
elongate, the longest fully half the length of the flagellum ; 
terminal flagellar segment only a trifle longer than the 
penultimate ; in the ? the branches are reduced to mere 
serrations as in G. serrulata , sp. n. ; branches of flagellar 
segments 6 and 7 being merely indicated as a protuberance 
near the apex of each. Head shiny coal-black. 

Prothorax and ruesothorax shiny greenish black. Pleura 
black with an extensive patch of appressed silvery-white 
pubescence, occupying the anepisternum and encroaching 
posteriorly on the pteropleurite. Halteres uniformly yellow. 
Legs with the coxae shiny yellowish brown to brownish 
yellow, the fore coxa* a trifle darker ; legs long and slender; 
femora yellow, the tips broadly blackened, on the fore legs 
the black including the distal three-fifths, on the posterior 
legs less than the distal half; tibiae black, the posterior 
tibiae brown, passing into black only at the narrow tips ; 
tarsi black. Wings subhyaline with a very sparse brown 
pattern ; cell Sc dark; stigma oval, brown ; narraw brown 
seams along cord and outer end of cell let ; a small spot 
at origin of Hs and another of subequal size in alignment 
with it in the outer eud of cell 1st A\ wing-apex broadly 
but rather vqguely darkened, the amount of darkening 
variable ; veins black. Venation : lie strongly angulated 
at origin; r close to tip of R x ; cell A/, subequal to or 
shorter than its petiole ; rn-cu before mid-length of cell 
Is/ M 2 j vein 2nd A rather strongly sinuous. 

Abdomen blue-black, the hypopygium conspicuously 
brownish fulvous. Male hypopygium somewhat similar to 
G. clavipee , Edwards, in structure, differing notably in the 
details. Basistyle produced apically into a single flattened 
blade that is directed stronglv mesad as well as caudad, its 
apex very obtuse, the tip glabrous for more than one-half 
its length; interbasal process a flattened blade that is directed 
caudad, broadly expanded at base, thence narrowed into a 
neck, the apex finally dilated into a flattened head. Gona- 
pophyses long aud slender, narrowed hasally, expanded at 
apices into a small spatula. JEdeagus short with a very 
conspicuous angular shoulder on either side. Ovipositor 
with the basal segment dull fulvous, the valves yellowish 
horn-colour, very long and slender, nearly straight. 

Hab. New Zealand (South Island). 
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Holotype , <J, Mt. Arthur Tableland, Nelson, altitude 
4500 feet, December 27, 1921 (A. Tonnoir) ; collector’s 
number 36. 

Allotopotype, $ . 

Paratopotypes , 2 $ £ , 2 ? ? , December 25-27, 1921. 

Gynoplislia flavohalterata is allied to both G. clavipts , 
Edwards, and G. serrulata , sp. n., differing in the diagnostic 
characters given above. 

Gynoplistia campbelli bicornis, subsp. n. 

Male. —Length about 6*5 mm. ; wing 6*7 mm. 

Female .—Length about 7*6 mm.; wing 8 mm. 

Generally similar to typical campbelli , Alexander, differing 
as follows:— 

S • Legs with the femora less extensively blackened, on 
the posterior legs including only a little more than the 
enlarged distal third. Wings with Sc\ ending a short 
distance before the fork of the long Rs; distal end of outer 
section of vein R , upcurved; cell Is* Af a elongate-rectangular, 
m-cu before mid-length. Mule hypopygium much as in the 
typical form ; iuterbasal process bispinous, the lateral apical 
angle with an acute spine that is directed caudad, the mesal 
apical angle with a slightly larger spine that is directed 
mesad as in the typical form. The gonapophyses have the 
apical spine a prolongation of the mesal edge. 

? . The female differs rather conspicuously from the male, 
but seems to be correctly associated despite the differences 
in coloration. Since no females of the campbelli group have 
been described, more details of thiR sex are given :—Head 
shiny black. Antenna? with about the basal eight segments 
serrulate, the longest serration fully equal iu length to 
the segment; terminal segments broken. The conspicuous 
paired tubercles on the ventro-lateral portious of the cervical 
sclerites are very conspieuous, directed ventrad. Prouotum 
black. Mesonotum shiny brown, the centres of the scu- 
telluin and postuotum narrowly darkened ; postnotal pleuro- 
tergite blackened. Pleura shiny chestnut-brown, the 
pubescence as in the male, but nearly concolorous with the 
integument and correspondingly inconspicuous. Legs with 
the femoral tips restrictedly darkened. Wings with the 
apex but faintly and restrictedly infumed. Abdomen shiny 
blue-black, the genital segment and ovipositor orange. 
Ovipositor with the tergal valves elongate, very slender, the 
tips gently upcurved. 

Hab. New Zealand (South Island). 
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Holotype , <J, Waiho, Westland, altitude 600 feet, January 
25, 1922 [A. Tonnoir) ; collector’s number 35. 

Allotopotype , ? , January 21, 1922 (A. Tonnoir ). 

Gynoplistia dispi hides , sp. n. 

Allied to G. hy aim at a, Alexander ; an ten me only 13- 
segmeuted, with nine branched segments; no silvery pubes¬ 
cence on thoracic pleura; lialteres with dark knobs; posterior 
tibiae with an obscure whitish ring; vein R t long and 
sinuous. 

Male. —Length about 4*3-4<*5 mm.; wing 5*5-6 mm. 

Rostrum black; palpi dark brown. Antennae 13-seg- 
mented, the formula being 2 + 2-f7-t2; branch of the 
first flagellar segment about three and one-half times the 
segment, that ol the second segment fully four times ; 
longest branch (flagellar segments 4 and 5) a little more 
than one-half the flagellum ; branch of flagellar segment 9 
nearly twice the segment; terminal segment much larger 
than the penultimate. Head shiny coal-black. 

Thorax entirely shiny coal-black, the pleura without 
evident pubescence. lialteres brownish yellow to brown, 
the knobs dark brown. Legs with the coxae obscure 
brownish yellow, the fore coxae more darkened basally ; 
trochanters obscure yellow ; trichim of legs long and con¬ 
spicuous ; femora yellow, the enlarged tips blackened, more 
extensively and conspicuously on the posterior femora ; tibiae 
dark brown, the tips blackened, the posterior tibiae pale 
brown basally, with a broad dirty white ring beyond mid- 
length, the tips black ; tarsi black. Wings subhyaline, the 
cells beyond the cord distinctly darker ; stigma and u broad 
seam extending to r-m darker brown ; very narrow and 
indistiuct scaius along cord and outer end of cell 1st M % ; 
cell Sc a little infumed; veins dark brown. Venation: 
St't longer than Sc u extending to opposite or beyond three- 
fourths Its , the latter short, arcuated to weakly angulated 
and spurred at origin ; r more than twice its length from 
tip ol Wj; cell 2nd Hi constricted near mid-length ; i{, +8 
variable, from about two-thirds to a little longer than the 
basal deflection of /f 4+6 ; vein R % long and sinuous, from 
four to five times 8 alone; cell M\ varying from subequal 
to nearly three times its petiole ; m-cu before mid-length 
of cell 1*/ A/ s ; vein 2nd A uuusually straight. 

Abdomen black, including the hypopygium. Male hypo- 
pygium very similar in its general structure to that of 
G. hyalinata , Basistyles with the mes&l face produced 
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ceph&lad and less evidently caudad into obtuse lobes, the 
entire face with conspicuous setae. Outer dististyle with 
the apical third much narrowed, the apex weakly serrulate. 
Gonapophyses appearing as very long narrow blades, the tips 
very narrow and subacute. ^Edeagus with three strong 
sets along each lateral margin, the outermost very long and 
powerful, the middle one about oue-lialf this length, the 
third seta basal in position, smallest. In hyahnata there 
are two setro of nearly equal size. 

Hab. New Zealand (South Island). 

Holotype , (J, Aniseed Valley, Nelson, December 1-4, 
1923 (A. Tonnoir ) ; collector’s number 42. 

Paratypes , 2 $ $, Nelson, Nelson, December 8-15, 1921 
(A. Tonnoir). 

Despite its general appearance, G. disptloides seems to be 
more closely related to G. hyahnata , Alexander, than to 
the other members of the dimidiata group, which includes 
G. dimidiata , Alexander, dispila , Alexander, hyalinata , Alex¬ 
ander, lobulifera 9 Alexander, and very probably G. albicincta , 
Edwards. 

Gynoplistia nematomera } sp. n. 

General coloration shiny black ; antennae 14-segmented, 
with only eight branched segments; knobs of halteres yellow ; 
legs long and slender ; wings with a very broad cross-band 
at the cord ; male hypopygium with the basistyle produced 
into a long slender apical point; gonapophyses very long, 
filiform. 

Male .—Length about 4*4 mm.; wing 4*8 mm. 

Rostrum black ; palpi dark brown. Antennae relatively 
elongate, if bent backward extending approximately to the 
base of the abdomen, 14-segmented, the formula being 
2 + 2 + 64*4 ; longest branch about two-fifths the flagellum; 
scapal segments brown ; flagellar segments beyond the basal 
two or three, including the branches, brownish black. 
Head shiny black. 

Pronotum and mesonotum shiny black. Pleura and 
sternum shiny black, without evident pubescence. Halteres 
brownish yellow, the knobs clear yellow. Legs unusually 
long and slender, the femora enlarged at apices ; coxae pale 
yellow, the fore coxae blackened, except at the tips; tro¬ 
chanters yellow; femora obscure brownish yellow, the 
enlarged apiees conspicuously brownish black ; tibia* and 
tarsi brownish black. Wings subhyaline, the apex very 
indistinctly but rather broadly infuscated; a very broad 
cross-band completely traverses the wing at the cord, most 
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of it lying beyond the cord-level and including the stigma ; 
this band is nearly parallel-sided, encircling the pale cell 
l*r/ ; a conspicuous quadrate area at origin of Rs in 
cell R, and another slightly larger one in alignment with it 
in cells Cu and let A, near the tip of vein 2nd A ; cells C 
and Sc scarcely darkened $ veins dark brown. Venation : 
Sci and ending opposite the fork of Rs; Rs long, angu- 
latcd at origin ; r about its own length from tip of R h cell 
2nd Ry being long; cell Af, about equal to its petiole; m-cu 
just before mid-length of cell 1$/ M % ; vein 2nd A unusually 
straight. 

Abdomen black, including the hypopygium ; sternites a 
trifle paler. Male hypopygium with the caudal margin of 
the ninth tergite produced into a broad, obtusely rounded 
median lobe, its caudal margin with a minute U-shaped 
notch. Basistyle relatively stout, the apex produced caudad 
and slightly tnesad into a long slender rod that is only a 
little shorter than the inner dististyle, the base of this pro¬ 
longation with a few powerful seta), the apical half or a 
trifle less narrowed to a slender glabrous point, the tip 
subacute ; outer face of basistyle with relatively few seta;, 
the tnesal face with a dense cushion of long yellow bristles ; 
interbasal plate appearing as a flattened beak-like portion 
near the caudal mesal angle of basistyle. Outer dististyle 
au unusually broad-based flattened blade that narrows to a 
slender slightly curved point, this style without seta;. Inner 
dististyle a little shorter, the apex a slightly dilated obtusely 
rounded lobe, the style with two long setro and several 
microscopic spinulas on the distal third. Gonapophyses 
very long and slender, the base broader, the distal third 
narrowed into a filamentous portion that is weakly sinuous. 
iEdeagus broad-based, the apex uuusually short and broad. 
Anal tube densely covered with short setas. 

Hab . New Zealand (North Island). 

Holotype , , Day's Bay, Wellington, November 29, 1921 

( A . Tonnoir) ; collector's number 38. 

Gynoplistia nematornera superficially resembles G. tri - 
Jasciata , Edwards, but is a very different fly. 

Molophilus abruptus semiermisy subsp. n. 

Male .—Length about 3*2 mm. ; wing 4*0 mm. 

Closely allied to the typical abruptus , Alexander, differing 
in the structure of the male hypopygium. 

The basal dististyle is formed generally as in abruptus , 
with a dense group of spines near mid-length on mesal face ; 
here the spines are not distributed over so great an area and 
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are more crowded, the most distal one larger and more 
powerful than the others, the most basal spine short, fiom a 
slightly enlarged base. Beyond this armed portion the style 
narrows gradually to an acute tip that is not further armed 
with spines. 

Hab. New Zealand (South Island). 

Holotype , <J, Lake Brunner, Westland, February 3, 
1922 (A. Tonnoir) ; collector's number 179. 

Macromastix tenuifrons , sp. n. 

General coloration orange-fulvous; antennae short in 
both sexes; frontal prolongation of the head long and 
slender ; wings subhyaline, the costal region more yellowish ; 
stigma conspicuous, brown ; cell Af 2 unusually small, 
pentagonal. 

Male .—Length about 9 mm. ; wing 12-12*8 mm. 

Female .—Length about 12 mm.; wing 14 mm. 

Frontal prolongation of the head very long and slender, 
equal in length to the remainder of the bead ; nasus lacking ; 
frontal prolongation orange-yellow, more or less suffused 
with brown ; palpi dark brown. Antennae relatively short, 
not much longer than the frontal prolongation of the bead ; 
scapal segments obscure fulvous ; flagellum brown ; flagellar 
segments gradually decreasing in size and length. Head 
clear fulvous-yellow. 

Thorax orange-fulvous, the interspaces paler; pleura 
more yellow. Ilalteres pale brown, passing into darker on 
the knobs. Legs with the coxae and trochanters orange- 
fulvous ; femora brown, the tips narrowly blackened ; tibiae 
brown, darker apically; tarsi dark brow n. Wings sub- 
liyaline, cells C and Sc more saturated yellow, especially the 
latter cell ; wing-apex a very little darker ; stigma con¬ 
spicuous, brown ; veins brownish black. Venation : Rs 
approximately equal to R 9+z ; r faint but evident, near the 
extreme tip of R b so cell 2nd R } is very small; cell 1st M z 
unusually small, pentagonal ; rn a little shorter than petiole 
of cell M x ; cell 2nd A moderately narrow. 

Abdomen yellowish brown ; central portions of tergites at 
base darkened to form an interrupted vitta ; subterminal 
segrneuts and hypopygium passing iuto uniform dark brown. 

Hab . New Zealand (North Island). 

Holotype , $ y Whangarie, North Auckland, February 22, 
1924(7: R. Harris). 

Allotopotype , ? . 
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Paratopotypes, 12 c? ? ; paratypes , 5 £ ? , Nihotapu, 
Auckland, February 24-25, 1923 ( A . Tonnoir). 

Maeromastix tenuifrons is very distinct from all other 
described species of the genus in tlie long slender frontal 
prolongation of the head and the smell cell 1#/ 

Macromastix subobsoleta , sp. n. 

Male .—Length 9*5 mm. ; wing 12 mm.; antenna about 
5*3 mm. 

Closely related to M. mesocera , Alexander, differing as 
follows:— 

Antenna? proportionately a little longer and more slender. 
Mesonotal pmuscutum with the usual three stripes con¬ 
spicuous, dark brown, the median stripe very indistinctly 
divided bv a pale capillary vitta, the surface of these stripes 
shiny. Ilalteres with the knobs largely dark. Wings with 
the distal section of vein R 2 subobsoletc and nearly in 
alignment with the basal section; cell 2nd R { thus being 
very small aud irregularly rectangular ; distal section of li 2 
shorter than r ; vein shorter ; veins M 2 , ilf 3 , and at 
wing-margin but little weaker and paler than at base ; vein 
tn about two-thirds the basal deflection of m-cu shorter 
than the distal section of Cui. 

Hah. New Zealand (South Island). 

Holotype , (J, Mt. Grey, Canterbury, in beech forest, 
February 23, 1924 ( J . W\ Campbell ). 

Hudsonia anigmatica , sp. n. 

Female sex fully-winged ; antennae 9-scgmented; thorax 
brownish testaceous, without distinct markings; wings 
brownish grey, the stigma oval, darker brown. 

Female .—Length 18 mm.; wing 15 5 mm. 

Frontal prolongation of head relatively short, arched, 
brownish testaceous ; nasus stout, hairy ; palpi dark brown. 
Autennse 9-scgmented; basal segment of scape elongate, 
second segment small, evathiform ; basal four flagellar seg¬ 
ments larger, gradually decreasing in length and diameter 
outwardly, the basal two with conspicuous powerful seise 
distributed over the entire length; flagellar segments 5 
aud 6 small, with long setee; terminal segment elongate, 
eijual to the preceding two segments taken together and 
presumably the result ot fusion of two segments, transversely 
wrinkled, provided with powerful seta?; besides the powerful 
bristles and delicate setee clothing the flagellar segments, 
there are intermediate pule spinous seta?, broad-based, from 
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distinct punctures. Head brownish yellow, brighter on the 
orbits and the conspicuous vertical tubercle. 

Mesonotum brown, more yellowish brown on the antero¬ 
median region of the prescutum, but without distinct Btripes; 
pseud osutural foveae conspicuous, blackened, shiny, the 
margins of the prescutum immediately cephalad of thefoveae 
likewise blackened; remainder of mesonotum shiny tes¬ 
taceous-brown without markings. Pleura brown, more 
testaceous below; dorso-pleural membrane dull ochreous- 
brown ; ventral portion of the postnotal pleurotergite pro¬ 
tuberant, sparsely pubescent, the apex weakly blackened. 
Halteres relatively elongate, pale, the knobs brown. Legs 
with the coxae and trochanters testaceous-brown ; femora 
dull yellow, the extreme tips very vaguely and indistinctly 
darkened ; tibiae and basal two segments of tarsi dull yellow, 
the extreme tips darkened ; terminal tarsal segments passing 
into dark brown. Wings fully-developed, brownish grey, 
the base and costal region somewhat darker; stigma oval, 
brown ; veins darker brown. Venation : Sc, preserved ; 
Rs subequal to jR 2+8 , gently arcuated ; tip of R 3 preserved 
but pale; Jf 8 gently sinuate, not produced and bent toward 
the wing-tip as in the subgenus Chlorotipvla of Macromastix\ 
petiole of cell M, nearly twice m, the base of the cell pointed; 
cell Is/ M 7 pentagonal, the proximal end one-half longer 
than m ; basal section of M 4 {rn-cu of Comstock-Needham 
system) short, but present; cell 2nd A of moderate width. 

Abdomen relatively elongate ; tergites obscure brownish 
yellow, with a large but ill-defined median brown area at the 
base of each segment; impressed basal areas close together; 
sternites more or less darkened at the incisures. Ovipositor 
elongate, chitinized ; tergal valves long and straight, more 
slender than the slightly higher sternal valves; tergal valves 
not hairy ; basal shield of ovipositor large and shiny. 

Hah. New Zealand (North Island). 

Holotype , $, Ohakune, Wellington, altitude 2060 feet, 
January 31, 1924 ( T . R. Harris ). 

Hudsonia anigmatica is a species whose strict generic 
position is still in doubt. The long, chitinized, non-bairy 
ovipositor is almost identical in structure with that of the 
genotype of Hudsonia (heterogama , Hudson). The antennas 
are reduced to a condition about ecjual to that of the male 
sex of H. heterogama . if the generic reference is correct, as 
certainly seems to be the case, the species is of great 
interest in being fully winged in the female sex. 
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LXV.— The Reptiles and Batraehians of Gorgona Island , 
Colombia . By H. V\\ PARKER, B.A. 

(Published by permission of the Trustees of the British Museum.) 

AMONG the collections brought back by the Scientific and 
Expeditionary Research Association’s expedition in tho yacht 
4 St. George ’ is a relatively large collection of reptiles and 
batraehians from the island of Gorgona, Colombia. 

No important collections appear to have been made on 
this island since 1904; the reptiles and batraehians then 
collected have been fully reported upon by Barbour •, but, 
since the majority of the species represented in the present 
collection have not previously been recorded from the island, 
it has been considered advisable to compile a complete faunal 
list. 

All the specimens collected by the expedition have been 
presented to the British Museum. 

LACK UTI LI A. 

(1) Gonatodesfnseus (Hall.) f. 

(2) Gonatodes caudiseuiatus (Giinth.) f. 

(3) Lepidoblepharis inter medius, Bouleng. 

One male, an egg, and two recently hatched young. The 
egg and young have been described elsewhere }. The eggs 
were touud under a coconut-leaf on July 8th, and hatched on 
September 15th. 

(4) Lepidoblepharis perame, Bouleng., . 

(5) Hphasrodactylua scapular is, Bouleng., Hgr. 

(6) Anolis gorgona ?, Barbour f. 

(7) Anolis fasciatus , Bouleng., Hgr. 

* Bull. Mus. Comp. Zool. Harvard, xlvi. no. 5,1905, pp 99-102. 
t Recorded by Barbour. 

\ Parker, Ann. & Mag. Nat. Hist. (9) xvii. 1920, p. 294 
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( 8 ) Anolia lemniacatua } Bouleng. 

? . This lizard is apparently leferable to the above species, 
but is scaicely dinti 11 * 4 uisliable from A. cupreua 9 Hall. ; a 
larger soiies of specimens may show that the two are 
synonymous. 

(9) Basil*sous baailiscas (Litin.) j". 

(10) Basihscus galeritus , A. Dunn 

3 c? <J, 1 hgr., 2 yg. It is remaikable that the sixteen 
specimens ot Basi linens recorded l>y Harbour should all be 
referable to />'. basiliscus and the six in the piesont collection 
to B. gab vitas. 

(11) Etnjaliodea heterolepis , Bocoui t. 

Entjaliodee insula, Harbour f. 

3 d cf and 1 yg. These specimens agree in all respects 
with Hui hour’s description of E. insulw , but 1 am unable to 
distinguish them fiom specimens of E. heterolepis from 
Ecuador and Colombia; as, apparently, the Gorgona Eny- 
aliodes is not a distinct race, E. insulae must be placed in the 
synonymy of E. heterolepis . 

(12) Iguana tubercu/ata , Laur.f. 

(13) Ameiva bridgeai (Cope)f. 

2 <?<?, 1 lig'., 1 yg- 

(14) Anadia angusticep8 y sp. n. 

Type-specimen a $ , no. 1926. 1. 20. 122 in the British 
Museum. 

Head depressed, with long pointed snout; body very 
elongate. JJostril in a single nasal; frento-nasal pentagonal, 
considerably longer than broad (7:5), longer than the pr»- 
frontals which form a long median suture ; frontal narrow 
behind, in contact with three supraoculars, 1£ as long as the 
frontoparietals, and longer than the interpaiietal; a large 
parietal on each side ill contact with the interparietal ; these 
shields followed by a median azygous and three pairs of 
occipitals ; four supraoculars, the first smallest, the remainder 
subequal; five or six supraciliaries; a loreal, a freno-orbital, 

t Recorded by Barbour. 
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and a row of infraorbitals ; seven upper labials, the first in 
contact with the frontonasal; six or seven lower labials; an 
anterior azygous and four pairs of chin-shields, the first two 
pairs in contact on the median line ; gular scales quad¬ 
rangular, distinctly longer than broad (twice as long as broad 
m the middle region), in sixteen transverse rows from the 
chin-shields to the collar ; collar-scales ten, feebly enlarged. 





Anadia angurticep*> sp. n., x 4. 


Scales on the body in more or less regular whorls; dorsals 
and ventrals quadrangular, slightly longer than broad, the 
ventrals slightly larger than the dorsals ; laterals smaller 
than the dorsals and frequently tending to break the regular 
whorls ; 32 scales round the middle of the body, 60 from the 
occiput to the base of the tail, "and the ventrals in ten longi¬ 
tudinal series. Two Anterior aud four posterior preauals; two 
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preatial and two femoral pores on each Ride. Limbs short, not 
meeting when adpressed ; digits slender, the distal phalanges 
forming a slight angle with the basal. Tail elongate, 
rounded, and covered with equal, elongate, quadrangular 
scales which are arranged in whorls. 

Colour in spirit .—Brownish grey above, indistinctly darker 
on the median line and the flanks ; white below, the line of 
demarcation between the colours of the upper and lower 
surfaces being sharply defined. Tail above with numerous 
minute dark brown spots which are arranged so as to leave an 
indefinite lighter zigzag band dorso-laterally ; beneath with a 
row of dark brown spots on each side. 

mm. 


Total length (tail injured) . 127 

Hnout to vent . 48 

Head . 11 

Width of head . r» 

Fore limb .. 10 

ilind limb. 18 


Tn the condition of tho body-scales this species approaches 
the genus Euspondyhts ; comparison with various species of 
the genera j Euspondylus and Anadia shows, however, that it 
is most closely related to Anadia vittata, Boulenger, from 
which species it differs in its more slender form, longer snout 
(and consequently differently proportioned head-shields), and 
coloration. 


OPHIDIA. 

(15) Phrynonax guentheri y Bouleng.f. 

$. Ventrals 20G, subcandals 764-w. This specimen 
differs front the type in having only eight upper labials. 

(16) Chironius yrandisquamis (Peters). 

"Ventrals 156, caudals 118. 

(17) Leptophis occidental? s insularis, Barbour f. 

(18) Leptodeira albofusta (Lacdp.) |* 

(19) Oxybelis brevirostris (Cope). 

<y. Ventrals 166, caudals 144+ n. 

* 

(20) Ilydruc platurus (Linn.). 

t Recorded by Barbour. 
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(21) Mtorurus mentalis (Bouleng.). 

$ . Ventrals 291, caudals 24. 

(22) Bothrops atrox (Linn.) f* 

Four young. Ventrals 193, 193, 194, 200 ; caudals 60, 
63, 61, 63. One o£ these—380 nun. in length—has in its 
stomach a full-grown centipede (Scolopendra angulata 9 New¬ 
port), 140 mm. ioug. 


B ATRAC HI A. 

Salient i a. 

(23) Phyllobate8 [ Prostherapis ] boulengeri , Barbour f. 

1 ? and 2 hgr. These specimens are undoubtedly referable 
to the above species, but they differ from previous descriptions 
of the species in having the skin of the dorsal surface distinctly 
glandular. Their colour in spirit is as followB:—Above 
grey-brown with a metallic lustre, marbled with darker; a 
dark brown band from the tip of the snout, along the loreal 
region, above the fore limb to the hind limb, bordered above 
and below by narrow white lines ; the upper of these extends 
only fiom the scapular region to the groiu, the lower from 
the tip of the snout (where it is in contact with its tellow) 
along the upper lip to the hind limb. Fore limb dark brown 
marbled with lighter, its anterior surface almost completely 
white. Hind limbs tumbled dark and light blown, with an 
indefinite white stripe along the hinder side of the thighs. 
Under surface dirty white, with bold dark brown reticulations. 

(24) Atelopus elegans 9 Bouleng. 

Atelopus gracilis , Barbour 

Thirteen specimens, <J, ?, and young. Comparison of 
tliis series of specimens with a co-type of Atelopus gracilis 
and a series of specimens of A. elegaus from N. W. Ecuador 
shows that these two species cannot be regarded as distinct. 

(25) EUutherodactylus gularis (Boulenger). 

2 <?• These two specimens differ from the types of 
7 ?. gularis in having rattier slenderer digits and smaller 
digital discs, but do not appear to be specifically distinct. 

t Kecorded by Barbour. 

Ann . t b Mag . JY. Hist. Ser. 9. VoU xvii. 


36 
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(26) Bufo typhoniua (Linn.). 

4 hgr. 

A POD A. 

(27) Ccecilia intermedia , Beulenger. 

A single specimen. 

CROCODILIDjE. 

(28) Caiman acleropa (Sclmeid.). 


LX VI.—Fisastcr, a Genus of Sea-Stars*. 

By W. K. Fisher, Hopkins Murine Station, California. 

[nates XIX.-XX1II.] 

The family Asteriidse is repiescnted on the Pacific Coast of 
North America by large and ecologically conspicuous forms, 
some of which occur locally in extraordinary nurnbeis. Cer¬ 
tain genera are peculiar to the region, as, for example, 
Stylasterias , Astrometis, Lethasterias , and Orthasterias in the 
Coscinasteriince; Pycnopodia in the Pycnopodiinse ; Evas- 
terias , Stenasterias , Pilaster, and Aphanasteriaa in the 
Asteriince |. 

Among intertidal and shallow-water species, none are 
more in evidence than those of the genus Pisaster , an isolated 
highly-evolved group with no near relatives. A curious 
coincidence is the superficial resemblance between certain 
forms of Evaateriaa troachelii and Pi easier ochraceus . There 
is no evidence that the genera are more than remotely related, 
but both species have an almost identical ecology where their 
ranges overlap, which is from southern Alaska to Monterey, 
California. Both genera have specialized in an extensive 
actinal system of plates and a very similar abactinal skeleton. 
Evasterias is an offshoot from Asterias stock, but Pisaster 
is worlds removed. Possibly it is allied to Uniophora of 
Australia. 

VerrilPa treatment of this genus needs considerable modifi¬ 
cation in the light of much more abundant material ntid an 
acquaintance with living animals. The species are variable 

* Published with permission of the Secretary of the Smithsonian 
Institution. 

t Fisher, u A Preliminary Synopsis of the Aateriidtt,” Ann. k Mag. 
Nat* Iiist. ser. 9, vol. xii. p. 247 (1923). 
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in the highest degree. For certain purposes it is desirable 
to recognize named formas. These are without geographical 
significance, but are sometimes nearly synonymous with what 
have hitherto been regarded as valid species. 

The most characteristic features of Pisaster are the furcate 
pedicellari® (vide infra), which are unique ; the broad actinal 
area; the long adoral Carina (composed of numerous pairs of 
contiguous adambulacral plates) bent upward to tho deeply 
sunken, small actinostome. These are all indications of high 
specialization, as are the very numerous crowded ambulacral 
ossicles and small mouth-plates. If we assume as primitive 
a type similar to Hydrabterias with open oral angle (/.«., 
without adoral carina), with biserial tube-feet and uncrowded 
ambulacral ossicles, no actinal plates, and few regular 
dorso-laterals, then Pisaster is one of the most specialized 
genera in the family. It is, moreover, restricted in habitat, 
us specialized genera are likely to be. 

Verrill * (p. 67) lays considerable emphasis upon the large 
unguiculate pedicellai iae as peculiar features of this genus, 
but this type is widely distributed through the family and is 
in no way characteristic of Pisaster alone. The small furcate 
straight pedicellariae are, however, unique, nothing closely 
similar to them having been described for any sea-star. Nor 
is mention made of them by Verrill, though they are very 
abundant in his Pisaster papulosus (^brevispinus) as well as 
iu other forms, except the southern races of P, ochraceus 
and P. giyanteut , where they are rather scarce. 

In the left column are the forms recognized in this synopsis 
and in the right column the names which the same forms bear 
in Verrill’s * Shallow-water Starfishes *:— 

Pisaster ochraceus (p. 69). 

- Jissisptnus (p. 70). 

- ochraveus t var. nvdiferus 

(P- 72). 

— cunfcrtus (p. 73). 

- ochraceus . 

- brevispinus (p. 77). 

- pajmlosus (p. 91). 

- paucispmus (p. 90). 

- lutkenii (p. 83j. 

-, var. australis (p. 88). 

- giganteus (p. 97). 

- capitatus (p, 81). 

— y ra yi (P* y 7). 


Pisaster ochraceus , forma ochraceus. 

-, f. nodtfei'us, 

--, f. confertus. 

- segnis . 

- brevispinus , f. brevisfnnus . 

—-, f. paucispinus. 

- giganteus . 


capitatus . 


* “ Monograph of the Shallow-water Star-fishes of the North Pacific 
Coast from the Arctic Ocean to California.*’ Smithsonian Institution, 
Washington, 1914. All citations of “ Verr. p.-” refer to this work. 

36* 
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Pisaster grayi , Verrill, is a phantom species, the origin of 
which is traceable to a mistake in Perrier’s ‘Revision des 
Stell6rides,’ page 68. Perrier there described the types ©f 
Gray’s Astenas katherincr ( = Leptasterias polar it katherincr ) 
as having monaeanthid adambulacrals, whereas the types 
(which can be fixed with perfect precision) all have diplacan- 
thid adambulacrals. Verrill accepted Perrier’s description, 
but iuferred that these supposedly monaennthid specimens 
were a second set of six-rayed asterids which Perrier had 
mistaken for the types ©f Asterias katherincr. He named them 
Pisaster grayi . So such second set exists, however. Pisaster 
grayi is therefore without stutus. The name must bo regarded 
as a synonym of Leptasterias polaris katherincr.. 


Genus PiSASTElt, Miiller & Troschel. 

Atfcrias (pnr.s), Brandt, Frodromus, 188/5, and authors. 

I’isaster, Miiller & Troschel, Archiv f. Naturgesch. 6 Jahrg. I3d. i. 
1640, p. 867; System der Asterideu, 1842, p. 20.—Type Astera- 
canthion maryaritifei\ M. & T. (= Asteriaft ochracea f Brandt); 
A. Agassiz, Mem. Mus. Conn). Zool. vol. v. 1877, p. 96 (citation) ; 
Fisher, Smithsonian Misc. Coll. vol. lii. 1908, p. 89; Zool. Anz. 
Bd. xxxiii. 1908, p. 3/58; Verrill, Amer. Journ. Sci. vol. xxviii. 
1900, p. 68 ; Shallow-water Starfishes, etc. 1914, p. 67. 

Asteracanthion (pars), Muller & Troschel, System der Asteriden, 
1842, p. 20. 

Calliastci'ias , Fewkes, Bull. Essex Inst. vol. xxi. 1889, p. 33.—Typo 
Asterias exquisita , de Loriol ( = Pisaster giyanteus , juv.). 

Diagnosis. —Large, heavy-ossicled, tnonacanthid Asteriinse, 
having an irregularly reticulate abactinal skeleton; few to 
numerous short subcapitate abactinal spines; 2 to 5 longiseries 
of spiniferous actinal plates ; a small, deeply sunken actino- 
stome ; long upeurved adoral carina ; extremely compressed 
ambulacral ossicles; unique furcate straight pedicellari®, 
each jaw of which ends in one long and one short hyaline 
blade ; no pedicellariw on adambulacral spines; gonads 
opening dorsally. 

Description.— Abactinal skeleton irregularly reticulate; 
the carinals and marginals at fiist four-lobed; one or more 
intermarginal ossicles; in old specimens secondary ossicles 
are developed between consecutive infero-marginal and actinal 
plates as well as between the plates of the transverse series ; 
normally two infero-marginal and one actinal spine to a plate, 
each with a thick pad of crossed pedicellariee on outer side ; 
abactinal spines variable, but uniformly short, subconical to 
subgloboBe, the more or less specialized distal portion longi¬ 
tudinally scored ; in old specimens there may be more than five 
longiseries of actinal plates, aud the skeleton is strengthened 
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by the addition of new ossicles on the coolomic side. Actino- 
stome small, deeply sunken, the adoral caiina composed of 
upward of 15 pairs of contiguous adambulacrals; proximal 
end of furrow petaloid in form ; ambulacral ossicles very much 
compressed, so that the tube-feet stand in six rows at the 
widest part of furrow ; interbrachial septum strongly calcified, 
and extending about two-thirds towards centre of disk ; 
aperture from arm-coelom into disk small (about twice 
diameter of madreporite in ochraceus) ; a series of transverse, 
vertical, superactinal partitions or buttresses connect the 
adambulacral and infero-marginal plates, the spaces between 
them forming a series of coelomic cavities above the actinal 
plates. Papulae numerous, slender, in clusters, the actinal 
very long; tlie clusters orgiuate from a common hernia-like 
swelling of the skin, which, with bases of papulae, is armed 
with tiny lanceolate pedicellarise. Stomach evorsible; pyloric 
coeca long, bulky ; intestinal coecum with slender irregular 
lobes; gonads, extensive racemose tufts, opening dorsally. 

Small, furcate, straight pedicellarise (usually mingled 
with the crossed) are peculiar to the genus, and consist of a 
basal piece, longer than broad, and two curved jaws each 
ending in two thin hyaline blades, characteristic for each 
species. One blade is always much longer and broader 
than the other. Large, sessile, ovoid, “stone-hammer” 
pedicellari® with narrow to broad-ovate jaws and terminal 
interlocking teeth are found scattered over the body, but 
especially in the intermarginal and in the actinal interradial 
channels ; very small, lanceolate, dermal, straight pedicollarice 
are common, especially among the papula) and in long pedun¬ 
culate clusters attached to the furrow-margin, often sur¬ 
rounding one or more large, lanceolate, toothed pedicellari®. 
Crossed pedicellarias, in dermal tufts or surrounding spines, 
are numerous, and lack any conspicuously enlarged terminal 
teeth. 


Pisaster ochraceus (Brandt). 

Asterias ochracea. Brandt, Prodromus, 1835, p. 69 (Sitka) ; Stimpson, 
Boston Journ. Nat. Hist. vol. vi. 1867, p. 527, pi. xxiii. fig. 2; Verrill, 
Trans. Conn. Acad. Sci. vol. i. 1867, pp. 325, 320; Perrier, Revision 
des Stell. 1875, p. 70; Whiteaves, Trans. Royal Soc. Canada, 
vol. iv. 1887, p. 110; Agassis, Mem. Mas. Comp. Zool. vol. v. 1877, 

& 96, pi. xi. figs. 1-7 ; Sladen, * Challenger ’ Asteroidea, pp. 566,820; 

. L. Clark, Bull. Mas. Comp. Zool. vol. li. 1907, p. 67, pi. vi. 
fig. 3. 

AsUrias janthim> Brandt, Prodromus, 1835, p. 09 (Sitka). 
Asteracanthion tnargaritifer , Miiller & Trosckel, System dor Astori- 
den, 1842, p. 20 (Sitka P). 
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Asteriaa conferta , Stimpaon, Proc. Boston Soc. Nat. TTiat, vol. viii. 
1862, p. 268 (Puget Sound); Verrill, Trans. Conn. Acad. Sci. 
vol. i. 1867, p. 826; Perrier, .Revision des Stull. 1875, p. 71; 
Sladen, * Challenger ’ Asteroidea, 1889, pj>. 566,820 ; Bell, Proc. Zool. 
Soc. 1881, p.494; Whiteaves, Trans. Royal Soc. Canada, vol. iv. 
1887, p. llo; De Loriol, Mdm. Soc. Phys. et Hist. Nat. Gendve, 
vol. xxxii. pt. 2, 1897, p. 171, pi. iii. figs. 1-1 g. 

Aiteriitafiasiapina , Stirapson, he. cit. p 264 (Shoalwater Bay, Washing¬ 
ton) ; Verrill, Trans. Conn. Acad. Sci. vol. i. 1867, p. 326. 

P^iaaster] ochraceua , Verrill, Araer. Journ. Sci. vol. xxviii. 1909, 

p. 68. 

Piaaater ockraceus, Fisher, Smiths. Misc. Coll. vol. Iii. 1908, p. 80; 
Verrill, Amer. Nat. vol. xliii. 1909, pp. 642, 544, 648; Shallow- 
water Starfishes, 1914, p. 69, pi. xxi. figs. 1,2; pi. xlix. figs. 8-8 d \ 
pi. lvi. figs. 8, 8«; H. L. Clark, Bull. Amer. Mus. Nat. Hist, 
vol. xxxii. 1918, p. 203 (San Diego). 

Piaaater ochraceua , var. nodiferua y Verrill, loc. cit. p. 72, pi. lvi. figs. 3,8a 
(Monterey to Sitka). 

l\iaaater\ confertua , Verrill, Amer. Journ. Sci. vol. xxviii. 1909, p. 68. 

Piaaater confertua , Verrill, Shallow-water Starfishes, 1914, p. 73, 
pi. xxxviii. figs. 1,2; pi. liii. fig. 2. 

PisaaterJiaaiapinua, Verrill, loc. dt. p. 76, pi. xxxix. figs. 1, 2. 

Diagnosis.—A. usually thick-rayed Disaster with numerous 
small subcapitate, striated, abactinal spine* arranged in a 
very irregular reticulate pattern on dorsal and lateral surface 
of rays, or in detached convex groups, especially on outer 
part of ray. Actinal spines longer than the abactinals, 
clavate, striate, in upward of six longitudinal series. Furcate 
pedicellariaB with the undivided basal portion of jaw about 
equal in length to the longer of the two hyaline blades (which 
has the upper edge decidedly uneven in most cases). 

In this brief synopsis no account of the numerous variants 
can be undertaken. Nor is even a composite description of 
the species possible. The three fairly well-marked formas 
freely intergrade. 

Forma ochraceus (Brandt). (PI. XIX. figs. 1,1a; 

PI. XX. fig. 4, Sitka ; Verr., pi. xxi.) 

This form stands between confertua with small spinelets 
and nodiferus characterized by stout, subglobose, abactinul 
tubercles in more or less isolated convex groups or heaps. 
It is assumed to be the typical form and was so regarded by 
Stimpson when he described confertus as a distinct species. 
The only specimens of ochraceus from Sitka, the type-locality, 
examined by me (PI. XX. fig. 4) are referable to this forma. 
But Asterias janthina, Brandt, also described from Sitka, is 
very likely the common purple phase of confertus so con¬ 
spicuous at Departure Bay, B.C. 

The abactinal spines are small, but tubercular, with sub- 
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globose striate ends, arranged usually in single file, some¬ 
times by twos, or in small groups at the nodes, to form a very 
irregular but fairly continuous, open net defining the sunken 
papular areas, which in life are crowded with papulae and 
cushions of crossed and furcate pedicellarise. 

An average specimen from Monterey Bay measures 
R 140 mm., r 40 mm., breadth of ray at base 40 inm. 

Colour in life: yellow-ochre, yellow-brown, pale reddish 
brown, dark brown, dark purplish brown. 

Type-locality: Sitka, Alaska. 

Tiie form typical of open sea coast, Sitka, Alaska, to 
Point Sal, California. 

The type of Stimpson’s Asterias fisstspina is an individual 
variation of this forma, in which the actinal spines are bifid 
or malformed at the tips. The furcate pedicellarise are 
typical of ochraceus . 


Forma confertu* (Stimpson). (PI. XX. fig. 1 ; 

Verr., pi. xxxviii.) 

Asterias conferta , Stimpson ; Pisaster confertu *, Verrill. 

This form is characterized by smaller and frequently more 
numerous abactinal spines than are found in typical ochraceus , 
with which it freely intergrades. The abactinal spinelets 
are only about 08 or 0*9 mm. long and relatively slender. 
Some specimens carry 3 to 8 spinelets on most of the carinal 
and apical plates. Other specimens have the spinelets in 
single file or with the slight irregulaiity in number normal to 
ochraceus. The supero-marginal plates usually carry three 
or four spinelets, giving the armature a different and moro 
crowded appearance than that of ochraceus . In some cases 
the actinal spines are slightly slenderer than those of ochra¬ 
ceus ; in others there is no difference, and I am unable to 
find any constant actinal features by which confertue can be 
distinguished from ochraceus . 

Colour in life : purple, the small spines whitish ; less often 
vinaceous-rufous or madder-brown. 

Type-locality : Puget Sound, Washington. 

This form is practically confined to the quiet bays and 
sounds of Washington, British Columbia, and Southern 
Alaska. A natural inference is that the characteristic small 
Spinelets of the abactinal area are correlated with quiet water. 
Specimens of ochraceus and nodiferus , both characteristic of 
the open coast, are, however, sometimes taken along with 
confertus and intermediates. 
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Forme nodiferus, Verrill. (PI. XX. fig. 3 * ; 

Verr., pi. Ivi. fig. 3.) 

disaster ochraceus, var. nodiferus, Verrill. 

Abactinal spines stout, globose, or depressed-globose, finely 
striated, larger than in forma ochraceus and congregated in 
well-separated convex groups or heaps, three or four to a dozen 
unequal or subequal tubercles to a group. In the centre of 
the disk there is usually a well-defined stellate palisade 
surrounding a central group of tubercles, and from the points 
of the star a carinal series of tubercles often extends half the 
length of the ray, but as often is entirely absent or repre¬ 
sented here and there by unequal tuboreles. The spaces 
between the groups are usually entirely free from spines, or 
in intermediate forms have more or less reticulation at base 
of ray and more complete isolation and prominence of the 
groups distally. Ciossed pedicellarire 0*3 to 0*36 mm. long 
are a little longer than in forma ochraceus (0*25 to 0*27 mm.). 

The young of forma ochraceus are frequently forma nodi¬ 
ferus. 

Type-locality : none given. 

Southern Alaska to Monterey, thence to northern Lower 
California (south of Santa Barbara, belonging to the following 
race). 

Pisasler ochraceus segnis , subsp. n. (PI. XX. fig. 3.) 

Diagnosis .—Differing from typical ochraceus in having 
relatively few furcate straight pedicellariae and conspicuously 
larger crossed pedicellariae. 

This is the Southern Californian representative of Disaster 
ochraceus, and it parallels exactly Disaster giganteus capitatus, 
which also has larger crossed pedicollarico and much fewer 
furcate pedicellarise than its northern relative. Both forma 
ochraceus and nodiferus extend continuously to northern 
Lower California, the latter predominating, apparently, at 
Laguna Beach, Orange County (PI. XX. fig. 3). The 
differences enumerated in the diagnosis apply to both formes. 

The crossed pedicellavise measure as follows: forma nodi¬ 
ferus, length 0*3(1 to 0*41 mm.; forma ochraceus , 0*35 to 
0*36 mm. Comparable specimens from Monterey to Sitka : 
forma nodiferus, 0*30 to 0*36 turn.; forma ochraceus , 0*25 
to 0*27 mm. 

# This is a specimen of the southern race segnis, from Laguna Beach, 
California. 
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Superficially this race is indistinguishable from true ocltra - 
reus. 

Type. No. E 1238, U.S. Nat. Museum ; pnratypo in the 
British Museum (Nat. Ilist,). 

Type-locality : Lower California, 16 miles south of Inter¬ 
national Boundary. 

Santa Barbara to Northern Lower California. 


Pisastcr cfiganteus (Stimpson). (PI. XIX. figs. 2 , 2 a, b; 

PI. XXL figs. 1 , 2 ; Verr., pis. xxxvii. xl.) 

Asterias yiyantea. Stimpson, Boston .Tourn. Nat. IJiat. vol. vi. 18r>7, 
p. 628, pi. xxiii. figs. 4, 5, 6 (Tom ales Bay, Calif.); Veri-ill, Trans. 
Conn. Acad. vol. i. 18U7, p. 327. 

Asferias lutkeini. Stimpson, Proc. Boston Soc. Nut. Hist. vol. viii. 
1802, p. 205 (California or Oregon); Verrill, 1807, p. 32 ; Perrier, 
Division, 1875, p. 70; Bell, Proc. Znol. Soc. London, 1881, p. 405 ; 
tfladen,*Challenger* Asteroidea, 1889, p. 500,824 ; J)o Loriol, Mfrn. 
Soc. Pkys. et Ilist. Nat. Gen^vu, vol. xxxii. 1897, p. 15, pi. ii. [17J, 
figs. 11// (Vancouver Island). 

Asterias txqumta. do Loriol, Bov. Zool. Suisse, vi l. iv. 1888, p. 403, 
pi. xviii. tig. 2 (young specimen, Santa Cruz, Cal.). 

CaUiasteria* e.vr/umta, Fawkes, “ Zoological Excursions. -1. New In- 
vertebrata from the Coast of California,” Bull. Essex Inst. vol. xxi. 
1889, p. 

K waster] liitkmii, Verrill, Amer. Journ. Sci. vol. xxviii. 1909, p. 63; 
Amer. Nat. vol. xliii. 1909, u. 648. 

Pisatfer lutkenii, Fisher, Smithsonian Misc. Coll. vol. lii. 1908. p. 89; 
Verrill, Shallow-water Starfishes, 1914, p. 83, pi. xl. figs. 1, 2. 

Pisastir lutkenii. var. australis. Verrill, loc. cit . 1914, p. 88 (oiF Pacific 
Grove, California, not San Diego). 

P(f garter]yiyanteus, Verrill, Amer. Journ. Sci. vol. xxviii. 1909, p. 03. 

ftsaster yiyantem. Verrill, Amer. Nat. vol. xliii. 1909, p. 645; 
Shallow-water Starfishes, 1914, p. 89, pi. xxxvii. figs. 1, 2. 

1diagnosis. —Rays 5 or 6 ; size sometimes very large with 
R over 300 mm, A typical Pisaster , differing from ochraceus 
in having loss numerous and longer, solitary, terminally 
swollen, subconic to subglobose, coarsely striated spines, rather 
uniformly spaced over the ubacfcinal surface, never in close 
ranked linos forming a reticulate pattern nor in acorvate 
heaps ; haso of spine surrounded by a zone of bare skin, blue 
in life, fiinged by numerous crossed and furcate pedicel lari® ; 
stone-hanuncr-shaped, large pedicellariae abundant to scarce. 
The giant type measures R about 304 mm., r 73 ram . 9 
Rs=4*Ir. A characteristic intertidal example from Monterey 
measures R 123 mm., r 30 mm., R=4*lr ; breadth of ray at 
base, 31 to 33 mm. Disk rather high ; ray, subcylindrical 
in section, slightly flattened actinally, and capable of slight 
inflation at baso. 

Two extremes of variation, represeuting recognisable 
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formae, are connected by every shade of intergradation, the 
intergrades being fully as numerous as the extremes. One 
lias more widely spaced, less numerous, ahactinal spines, 
which are usually more obtuse or subglobose terminally. 
The other or typical form has numerous slenderer spines with 
more elongate, swollen tips, acorn-shape, subglobose, obtuse 
conic, or sub-cylindrical. Their coarse longitudinal furrows 
give them the appearance of tiny drills, and they vary widely 
in form even on the same ray. Examples from Monterey 
with more widely spaced spines have been mistaken for capi - 
tutus (Verr. p. 83). 

The type-specimen is a veritable giant with six rays, the 
radii being 304 and 73 mm. At Monterey giant specimens 
of both the slenderer and heavier spined formae occur, usually 
off shore, while medium-sized examples are found sparingly 
in tide-pools. 

This species has been known as Pisaster Ititkenii, but 
there is no doubt that Stimpson’s earlier Asterias gigantea , 
the type of which I have studied, is the same species. Ver- 
iill's Pisaster ldtkenii } var. australis , stated to be from San 
Diego, is in reality based upon a specimen from Monterey. 
A loose label bearing the inscription “ Sun Diego, Dr. Edward 
Palmer 99 became associated with the type, which fortunately 
still bears an inconspicuous tag, securely pasted to one ray, 
inscribed “ W. R. Coe, 1901P Dr. Coe obtained the specimen 
at the old Hopkins Seaside Laboratory, Monterey Bay. 
Australis is therefore but one of the numerous variants of 
giganteus . 

Colour in life: abactinal spines white surrounded by a 
conspicuous zone of bright to dull blue integument; general 
tint brown, the papular areas raw sienna; actinal surface, 
including infero-marginal spines, yellowish white with pale 
greyish-green papulae ; tube-feet Capucine buff. 

Type-locality : Tomales Bay, California. 

Southern part of Vancouver Island to Monterey Bay, 
intergrading at the south with P. giganteus capitatus . Low 
tide to 48 fathoms. 

Pisaster giganteus capitatus (Stimpson). 

(Verr., pi. xxxvi. figs. 3, 4; pi. lvi. tig. 4.) 

Asterias camtata , Stimpson, Proc. Boston Soc. Nat. Ilist. voL viii. 
1802, p. 264; Verrill, Trans. Conn. Acad. Sci. vol. i. 1867, p. 327 ; 
Perrier, Revision,1876, p. 71; Sladen, ‘ Challenger ’ Asteroidea, 1889, 
pp. 566, 820. 

P[isaster] capitatus, Verrill, Amer. Joum. Sci. vol.xxviii. 1909, p.63. 

Pisaster capitatus , C. F. Baker, First Annual Beport of Laguna 
Marine Laboratory, (1912) p. 89; Verrill, Shallow-water Starfishes, 
1914, p. 81, pi. xxxvi. figs. 3, 4 ; pi. lvi. fig. 4. 



Pisaster, a Genus of Sea-Stars . 5G3 

Diagnosis .—Differing from Disaster giganteus in having 
typically fewer and generally stouter abactinal spines, 
larger crossed pedicellarim, and very few furcate bilaminate 
straight pedicellarise. Rays 5, rarely 6. li 190 mm., 
r 52 mm. ; rays inflated, abactinal spines stout, widely 
spaced, subconical ; larger circutnspinal collars 8 to 10 mm. 
broad. Narrow-rayed form (Venice, Cal.), R. 170 mm., 
r 40 mm., width of circumspinal collars, 5 mm. 

Both form dc of giganteus are included in the race capitatus . 
The type belongs to the heavier spined forma. In southern 
California extremes of this forma have fewer and heavier 
spines than the northern equivalent. An example from San 
Diego with R 140 mm. has only two dorso-lateral series of 
spines, irregularly aligned (about five longiseries between tho 
Hupero-marginals), while a specimen from Laguna Beach 
(R 180 mm.) has the equivalent of nine series (without serial 
alignment). The spines are widely spaced with broad collars 
of bare skin fringed by a circular ruff of crossed pedieellarioe. 
The space between the spines may reach 10 or 12 mm. The 
spines are strongly capitate, robust, with ornately grooved 
subglobular to acorn-shaped ends, and are seated rigidly on 
convex plates of the very irregular skeleton. 

The other forma, or extreme, has narrower rays and more 
numerous, generally slenderer, sometimes quite unequal 
abactinal spines. There is little to distinguish it from some 
specimens of true giganteus (with which Verrill confused it), 
except the characters of the pedicellarire specified in the 
diagnosis. One may count from 9 to 15 spines across tho 
ray between the two supero-marginal series. There is com¬ 
plete intergradation betweeen the two extremes in a good 
series from Venice, California. At Laguna Beach the speci¬ 
mens are all of the heavy-spined forma. Length of crossed 
pedicellariae 0*4 to 0*45 mm. (Laguna Beach ; San Diego). 
Length of comparable pedicellarise oi giganteus from Monterey, 
0*27 to 0*31 mm. 

Type-locality : San Luis Obispo Bay, California. 

San Luis Obispo Bay to Northern Lower California, inter¬ 
tidal and shallow water. 

By a curious mistake the type-locality is stated by 
Stimpson to be u San Diego, California. Colorado Expe¬ 
dition. Dr. J. S. Newberry . 9 The type-specimen, No. 1280, 
D.S. National Museum, is labelled in Dr. Stimpson’s well- 
known hand-writing, “ Asterias eapitata , Stm. San Luis 
ObiBpo. Dr. Newberry.” This is undoubtedly correct, as 
it can be ascertained that Dr. Newberry did not collect 
at San Diego. 

It is unt'ortumate that he did not do so, for the type is 
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really intermediate between giganteus and capitatus. The 
abactinul spines are of the large, capitate, well-spaced sort, 
characteristic of capitatus from further south, but the crossed 
pedicellariie are too small and the furcate pedicollarice are too 
numerous. The large crossed pedicellarise measure 0*36 ram. 
(0*4 mm. in capitatus ; 0*31 mm. in giganteu* ). On the 
whole, however, the type really u favours ** capitatus . 

Pisaster brevispinus (Stimpson). 

Asterias bretnspitia, Stimpson, Boston Jouru. Nut. Ilist. vol. vi. 
1857, p. 528, pi. xxiii. tig. 8 (San Francisco Bay, California). 

Asterias paucispina, Stimpson, Proc. Boston Soc. Nat. ilist. vol. viii. 
1802, p. 266 (Pugot Sound); Perrier, lt<*v. Stoll. 1875, p. GO. 

Asterias {Pisaster) papulosa, Verrill, Amor. Journ. Sci. vol. xxviii. 
July 1909, p. 0.1 (Pugot Sound). 

Piaster] breoispina , Verrill, l or. cit. p. 00. 

Pisaster brevispimis , Verrill, Shallow-water Starfishes, 1914, p. 77, 
pi. xli. figs. 1, 2; pi. xliv. figs. 1,2; pi. xlv. fig. 1 ; pi. lxix. fig. .3; 
pi. lxxvi. figs. 1-1 b. 

Pisaster papulosa, Verrill, loc. cit. n. 91, pi. xlii. fig. 1 ; pi. xliii. fig. 1; 
pi. lx. fig. 1; pi. lxxvi. figs. 2-2 a ; pi. lxxx. fig. 4. 

Pisaster ? paucispinus, Verrill, loc. cit. p. 08, pi. xxxvi. figs. 1, 2. 

Diagnosis .—Differing from P . ochraeeus in its rose-pink 
coloration ; papular areas grey-green or maroon-purple; 
dorso-lateral spines not forming a reticulated pattern (except 
occasionally in forma brevispinus ), but standing singly or in 
small groups ; often few in number ; furcate pediccllarise of 
characteristic form with upper margin of jaw smooth, not 
crenulate. Rays 5. A giant specimen of forma brevispinus , 
R 320 mm., r 66 mm. ; one of forma paucispinus R. 115 mm., 
r 60. 

The most obvious variation in this species is in the abun¬ 
dance of abactinal spines upon which the two freely inter- 
grading form to are based. 

Forma brevispinus , Stimpson. (PI. XIX. figs. 3, 3 a ; 

PI. XXII. figs. 1, 2; Verr., pi. xli., type.) 

Asterias brevispirta , Stimpson ; Pisaster brevispinus , Verrill. 

In this forma belong those individuals having dorso-lateral 
spines typically in small groups or clusters, spaced without 
regular order between the carinals and the supero-marginals. 
There is a great variation in the number of groups and 
number of spines per group. The spines, coarse and capitate, 
vary from 3 or 4 to 8 or 10 per group. In extreme cases 
the carinal spines are crowded in transverse groups on the 
plates, so as to form a conspicuous radial band. 4n a less 
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pronounced phase the dorso-lateral spines stand singly or in 
small groups of 2 to 5 and are slenderer, and the end is 
frequently subconical with a subacute or rounded tip. The 
carinal spines frequently are in a single longiseries, and not 
in a longiseries of groups or short transverse rows. These 
differ from typical specimens of paucisptnus in having the 
equivalent of at least three dorso-lateral longiserieB of dorso¬ 
lateral spines. 

Large dentate pedicellarice of numerous sizes up to 2*5 mm. 
(exceptionally, 4 mm.) long are sometimes veiy abundant. 

Colour in life : rose-pink, the pupulur areas dark sage-green 
or maroon-purple. 

Type-locality : San Francisco Bay. 

Puget Sound region, Washington, to Monterey Bay. 

Forma paucxspinus (Stimnson). (PL XIX. fig. 3 b; 
PL XXIII. tigs. 1-4 ; Vcrr., pis. xlii., xliii. (pajmlosus); 
pi. xxxvi. figs. 1, 2 (type).) 

A st evicts paucupina, Stimpson; Piaaster paucispinus and papulosu8 t 
Verrill. 

The type of Stirapson’s Asterias jiaucisjrina represents the 
immature phase and that of Vernll's Pinaster papulosus a 
mature stage of this form. The principal distinction lies in 
the number of dorso-lateral spines. In typical examples these 
stand singly, or in twos and threes, in one fairly direct to 
decidedly zigzag longiseries. At the base of the ray a few 
extra spines ate added on either side. These spines or small 
groups are widely spaced from each other and from the 
carinals and supero-marginals. Certain variants or inter¬ 
mediates add spines here and there outside the series. 

In forma paucisptnus the spines are usually stout with 
subconical or acorn-shaped, giooved, differentiated tips. A 
subforuia having very few, lather inconspicuous, dorso-lateral 
and carinal spines, but with a multitude of large dentate 
uedicellarhie (often more robust than the spines), is found at 
Nanaimo, B.C., and represents the extreme of difference from 
the multispinous subforma of brevispinus . 

Papulce are normally very numerous, and on account of the 
fewer spines are rather more conspicuous than in brevispinus. 
They occur in clusters interspersed witli groups of crossed 
and furcate pedicellariaa, with which in alcoholic specimens 
it is easy to confuse them. As in other species of Pisaster 
tho ventral papulae are long and increase in number with size 
of animal, in large specimens they form dense masses 
between the ventral spines. 
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Supero-marginal spines 1, or sporadically 2, to a plate; 
infero-marginal spines 2, occasionally 3 ; actinal spines iti 2, 
rarely 3, longiseries. Forma brevispinus lias usually 3 or 4, 
exceptionally 5, longiseries of actinals at base of ray. 

Colour in life similar to brevispinus. 

Tvpe-Iocality: Puget Sound, Washington. 

Sitka to Santa Barbara, California. 


EXPLANATION OF THE PLATES. 

Plate XIX. 

Fig. 1. Pisaster ochracmn, forma oc hr a crux, Monterey. A characteristic* 
furcate pedicellaria. 1 a. An unguiculato straight, or “ stone- 
hammer/’ pedicellaria. 

Figs. 2,2 a. Pisaster giganteus, Monterey. A furcate pedicellaria and 
external view of one jaw, same scale as tig. I. 2 b, A “ stone- 
hammer ” pedicellaria, scale of 8 h. 

Fig. 3. Pisaster breidspinus, forma brevispinus, Monterey. A furcate 

r idicellaria. 8 a. External view of jaw for comparison with 
a, same scale. 3 b. Forma paucispitms. Two viows of 
u stone-hammer ” podicellarifie, iutormarginal channel. 

Plate XX. 

Fig. 1. Pisaster ochraceus , forma confer tus, Boundary Bay. B.C. 

Fiq. 2. Pisaster ochtaoeus, forma confertus-nodiferus, Departure Bay, 
B.C. 

Fig. 3. Pisaster ochraceus segnis, forma nodiferus, Laguna Beach, 
California. 

Fig. 4. Pisaster ochraceus, forma ochraccus, Sitka, Alaska. 

Plate XXL 

Fig. 1. Pisaster giganteus, heavy-spinod form, Monterey. 

Fig. 2. Pisaster giganteus, six-rayed slender-spined form, Monterey. 

Plate XXII. 

Fig. 1. Pisaster brevispinus, forma brevispinus, multispinous form, Bolinas, 
California. 

Fig. 2. Same, Crescent City, California. 

Plate XXIII. 

Fig. 1. Pisaster brevispinus, forma paucispinus, Monterey Bay, California; 

subforma with few small spines. 

Fig. 2. Same, typical specimen from Monterey Bay. 

Fig . 8. Same, typical specimen from Barclay Sound, B.C. 

Fig. 4. Same, young specimen, Monterey Bay. This resembles the type- 
specimen of Asterias pauetspina, Stm. 

Fig. 6. Forma brevispinus-paucispinus, San Francisco Bay. This speci¬ 
men may be considered an example of forma brevispinus with 
fewer than the typical number of spines or of forma paucispitms 
with very numerous abactinal spines. Note adradial senes of 
spines not represented in 2 and 8. 
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LXVII .—New Sponges from California *. 

By M. W. de Laubenfkls. 

The following descriptions of three new sponges from 
Monterey Bay, California, are preliminary to a more extended 
treatise on the Porifera of the region. 

Gellius textapatina , sp. n. 

One specimen was dredged 14 miles west of Santa Cruz, 
California, at a depth of 400 fathoms ; this broke into 
several fragments, of which one, about 1 by 7 by 12 cm., is 
more than half. The colour is a pale dirty yellow. In shape 
it is a cake rather uniformly 10 mm. thick, and slightly 
concavo-convex. Fragments of shale-iike mud still attached 
indicate that it had been affixed to the bottom by one edge 
only, either horizontally or vertically. Its appearance would 
seem to indicate that it had been a horizontal shelf, but 
this is conjecture ouly, not certain. The entire sponge is 
exceedingly delicate and brittle. The oscula are from 0*7 
to 1*2 mm. in diameter; there are about 3 or 4 per 
square cm. and all are on the concave side. The pores are 
concealed, and the surface rendered smooth by the dermal 
membrane. On the oscular side it fits quite closely to the 
ground-substance, and on that side I do not find any 
openings that I take to be pores, only the minute inter¬ 
spaces of the Veticulum. On the convex side are openings 
of about the same size as the oscula, and a trifle more 
numerous, differing from them mainly in being covered by 
the sieve of the dermal membrane. These are evidently the 
pores ; they connect with the oscula by devious canals. The 
protecting sieve is a spicular membrane of spicules so large, 
and reticulation so evident, that it is visible to the unaided 
eye ; it has a woven look, much like the appearance of some 
cane-bottomed chairs. It is noteworthy for a species of this 
genus, having sigmas as it does, that so few of these are to 
be found in the dermal membrane. The latter contains 
practically nothing but the diactinal megascleres. The 
ground-mass is a reticulum of large, long, sharp oxeas, with 
practically no spongin evident. Most of the meshes have 
more than four sides, which sides usually contain but two or 
three spicules each. The megascleres are on the average 
0*02 by 0*45 mm.; the microscleres from 0*002 by 0*05 mm. 

♦ From the Hopkins Marine Station of Stanford University. 



Fig. 1. -GnlUufi textapntinn . Appearance of dermal membrano; enlarged. 

Fig. 2.- -Ditto. Somal oxen; average size, x 260. 

Fig. 8. -Ditto. The sigmas, lsrge, small, and medium. X 260. 

Fig. 4. ~E«perella fiafmri. The megusclere, average size. X 250. 

Fig. 6. -Ditto. Anisochels, front view. X 260. 

Fig. 6. -Ditto. Anisochela, side view. X 260. 

Fig. 7. -Ditto. Sketch of the entire sponge; much reduced. 

Fig. 8,' -Ditto. Appearance of the tufts at the distal ends of the fibres: 
enlarged. 

Fig. 9. -Suberitm gadut. Head end of large tylostyle. X 260. 

Fig. 10. -Ditto. Pointed end of the same, x 250. 

Fig. 11. -Ditto. Anothor type of head of a tylostyle. 

Fig. 12. -Ditto. Still another sort of head, found in the spicules of this 
speoies. X 250. 

Fig. 13.—Ditto. Small tylostyle, as found in the dermal layer of this 
species. X 260. 

Fig. 14. -Ditto. Sketch of the entire sponge; much reduced. 

Fig. 15. —Ditto. Appearance of vertical section of the dermal layer of 
tins species; enlarged. 
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to 0*004 by 0*08 nun., and are looped and curved to varying 
degrees. They are rather uncommon, and in many prepara¬ 
tions may be entirely wanting. This was true of the first 
few samples that I defleshed, naturally leading to the 
assumption that this was genus Reniera, which emphasizes 
the difficulty of correctly allocating a sponge from a small 
specimen. When microscleres are scarce in a species, small 
samples are so apt to be devoid of them that I believe they 
are frequently described, even by the most careful experts, 
as members not merely of the wrong species, but actually of 
the wrong genus. 

There is still another side to this, and that is to question 
the generic value of the absence of microscleres. I believe 
that the genus Gellius should be split up among other 
genera, and that this particular species is really a Reniera , 
even though it has a few sigmas. Furthermore, within the 
present genus Gellius there is a decided gap between the 
species characterised by sigmas and those characterised by 
toxas. As Hallman has pointed out (“ Report of Sponges 
obtained by the F.I.S. * Endeavour 9 on the Coasts of New 
South Wales, etc.” p. 145) toxas and sigmas do not often 
occur in the same sponge, and seem to characterize rather 
different types of sponge; my own observation tends to 
confirm this. Gellius textapatina is set off from many in the 
genus as now defined by having only sigmas as microscleres, 
and from Reniera only by having microscleres. Its mega- 
sclcres are exceptionally large, though such species as 
Gellius Jlabelliformis, Gellius calyx , and Gellius glacialis 
resemble it in this respect; furthermore, only G . glacialis 
has sigmas near the size of those in G. textapatina . There 
is some difference even there, the former having sigmas 
0*006 by 0*07 mm., where textapatina 9 s are 0*004* by 
0*08 mm. (note the difference in thickness). That has oxeas 
0*036 by 0*650 mm. where textapatina has oxeas 0*020 by 
0*450 mm.; nevertheless, I believe G. glacialis to be the 
closest relative of G . textapatina , and consider the most 
significant difference to be in the dermal layer. This in 
G. glacialis is loaded with sigmas, which are practically 
absent from the dermal layer of textapatina , although 
present in its ground-mass in small numbers. I do not value 
abundance of microscleres as highly as some do, but this 
difference, plus the dimensional differences in spicules, plus 
the geueral difference in appearance as judged from the 
illustrations of G. glacialis (Ridley and Detidy, 1 Challenger 3 
Report, vol. xx. p. 41, also pi. viii. fig. 7, and pi. xiii. figs. 1, 

Ann. & Mag . N. Hist . Ser. 9. Vol. xvii. 37 
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15, and 19) constitute abundant grounds for the separation 
of the Californian form from the Antarctic species. 

Type .—Will be deposited in the U.S. National Museum ; 
portions will be deposited in the British Museum (Natural 
History) and in the Zoological Collections of Stanford 
University. 

Generic Diagnosis of Gellius.—Grey, 1867, Proc. Zool. 
Soc. London, p. 588; emend. Ridley and Dendy, 4 Chal¬ 
lenger 1 Report, vol. xx. p. 37). 

“Very little spongin present, never forming distinct 
fibres.” Add also the definition of the Rubfamily Gellinire 
(Ridley and Dendy, Anu. & Mag. Nat. Ilist. ser. 5, 
vol. xviii. p. 332) : 44 Megascleres all diactinal, oxea or 
strongyla, microsclera present, viz. sigmata or toxa. No rind 
or fistula.” 

Synonymy: Asychis , Gray, lor. cit . 1867, p. 530. 

Desmacodes , Schmidt, Spong. Atlant. Gehiet. 1870, p. 5. 

Desmncodeit, Vosraaer, Notes Leyden Museum, vol. ii. 1880, 
p. 104. 

Fwularia t Carter, Ann. & Mag, Nat. Ilist. ser. 5, vol. ix. 
1882, p. 282. 

Esperella fisheri *, sp. n. 

This is a remarkable sponge, probably one of the largest 
in any collection. It was brought up from some GO fathoms 
deep in Monterey Bay and presented to Dr. Fisher. Its 
colour, preserved dry, is a dull light brown. Its shape is a 
large funnel, having a diameter at the brim of over four feet ! 
The walls are 30 to 50 mm. thick ; slant height on the 
shortest side 65 cm. inside and 70 cm. outside; on the longest 
side 95 cm. inside and 1 metre exactly on the outside. The 
outside is extremely irregular, with coarse-textured, lumpy 
lobes projecting in some cases 30 to 50 mm. The very bottom 
part of the funnel on the inside has several pits, each about 
the size and shape to contain a hen's egg. The gross struc¬ 
ture is cavernous with fibres conspicuous to the naked eye. 
They are basically radiate in plan, with occasional secondary 
fibres branching off and often anastomosing, outlining cubes. 
These cubes are walled in as follows: Often on the side 
towards the inside of the funnel, sometimes on the enclosed 
sides, and practically never on the outer side, by thin sheets 

• I name this interesting organism after Dr. W. K. Fisher, of the 
Hopkins Marine Station of Stanford University, with great appreciation 
of the help aud inspiration he has been to me in the very arduous task 
of working out tho toxonomy of this group. 
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or lamina. In a structure so loose as this it is hard to say 
what are pores and what are oscula. At the rim the ends of 
each fibre branch into little fibres, giving a plumose appear¬ 
ance, a characteristic seen in many species of Esperella. 
The skeleton is distinguished first by a moderate amount of 
spongin, second by large, very straight smooth styles, the 
sharp end being hastately pointed—size, 0*012 by 0*4 mm. 
(maximum 0*425, minimum 0*39),—and third by large 
anisochelse, 0*075 mm. in length. The fibres are mainly 
dense masses of the styles in linear series, most, but not all, 
with their points towards the rim of the funnel. The 
trabeculae contain a few mcgascleres and fairly numerous 
microscleres. 

Though so typical a member of its genus, 1 find no close 
relatives for this species. Its shape is distinctive, though 
E . simonis and E. porosa are cylindrical, and E. arenicola is 
cake-shaped. Only a few members of the genus have no 
microscleres other than the anisochelos, and if they share 
this peculiarity they usually have chela; of different shape, or 
megascleres with the tylote modification. 

Type. —In Zoological Collections, Stanford University; 
portions will be deposited in the U.S. National Museum 
and in the British Museum (Natural History). 

Generic Diagnosis of Esperella. — Vosmaer, 1885, in 
JBronn J s ( Their-reich,' ii., p. 353: “Shape various, amor¬ 
phous or symmetrical. Megascleres all monactinal, usually 
styli; but sometimes with slightly developed, oval heads ; 
smooth. Microsclera, palmate anisoehelae, to which may be 
added either sigmata, trichodragmata, small isochelae or toxa, 
or combinations of these. Fibre usually distinct, branching 
and anastomosing, often containing much spongin.’* 

Synonymy: Jhperia, Nardo, Isia, 1833. 

Raphdodcrtna , Norman, 1869. 

Raphiocktma, Bowerbank, 1874. 


Suberiles gadus , sp. ii. 

This sponge came up entangled with the fishing-line of 
a cod-fisher, who estimated the depth to have been 100 
fathoms ; those familiar with the topography of that section 
of ocean bottom think this estimate to have been too high. 
The colour is white, the surface smooth, the consistency 
dense, moderately firm—what is termed “ cartilaginous.” 
As to its shape, basally there are stems just uuder a centi¬ 
metre in thickness, branching from one original stem, and 
giving rise to swollen cylindrical lobes that are always bent, 
. 37 * 
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and often bent at right angles in their middle, and often also 
with a slight constriction where they are bent. Some of 
them are shaped much like pea-nuts. These lobes are at a 
maximum 30 mm. in diameter and a little over 100 mm. 
long. There are six such lobes in the specimen, and the 
entire organism in life must have extended upwards over 
300 mm. There are a few scattered oscula, averaging 
1 *7 mm. in diameter, with their round rims raised on small 
conuli less than 2 mm. high ; there is no orderly arrange¬ 
ment of the oscula, none being terminally located on the 
lobes, and large areas being destitute of them, while in other 
places several are crowded together closely. The pores are 
doubtless represented by the minute openings through the 
corticular layer between the spicules. Canals of irregular 
shape in cross-section and O’14 to 0*23 mm. in diameter 
meander through the main portion of the lobes. The 
central portion of the stem is so full of large spicules 
arranged longitudinally that it is very difficult to cut it; it 
is there brownish in colour, and I think contains more 
spongin than the lobes do, though neither contains very 
much. The cortex is approximately 2 mm. thick, and to 
the eye is set off from the ground-mass of the interior by 
being milk-white as compared to the creamy-white of the 
central portion. It consists of a dense grouping of spicules 
like those of the rest of the sponge, but smaller and,packed 
tightly in phalanges with their poiuts out and coming to a 
very even line. Most of their heads are also at a fairly even 
line about 0*2 mm. below the surface, but many have their 
heads embedded deeper, being longer than the others. This 
would seem to be an advantageous arrangement from the 
standpoint of affixing the cortex to the bulk of the sponge. 
The interior—that is to say, most of each lobe—is a confused 
grouping of large spicules, with no more definite arrangement 
than that more are directed towards the surface than those 
which have their points aimed in any other single direction. 
In the whole sponge there is but one type of spicule, a rather 
blunt tylostile, sometimes a little curved, and usually with 
large, low, rounded bumps on the heads. The sizes vary in 
the interior from 0*03 by 0*96 mm. to 0*032 by 1*05 mm., 
and in the cortex from many only 0*01 by 0*2 mm., or a 
little larger, up to a few almost as large as those of the 
interior. 

Most of the described species of Suberites are evidently 
closely related to each other. That species among the 
Porifera correspond to species in higher groups—say, birds, 
for example—is doubtful. The further one gets away from 
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the higher plants and animals, the less exactly the Linnean 
system fits, till among the very lowest organisms, where 
sexual reproduction is relatively uncommon, it becomes very 
difficult to distinguish between “ biotypes ” and species. 
There being no described species to fit this sponge, I must 
therefore describe it as new. Only a few described species 
of Suberites , such as S . mollis and 8 . ramulosus , have spicules 
as large as S . gadus , and of these S. mollis is soft and 
differently shaped and has more pointed spicules. S . ramv - 
losu8 is differently shaped, and its spicules are even larger 
than in S. gadus and are often crooked. S. subera has a 
confused skeleton like S. gadus , and also occurs in this 
locality, but it is orange in colour, differently shaped, and 
has much smaller spicules. Differences such as these 
separate S . gadus from the other described species, perhaps 
the most distinctive single feature of the form under discus¬ 
sion being its colour, most Suberites ranging from yellow 
to orange, or even to dark brown, while S . gadus is milky- 
white. 

Type .—Will be deposited in the U.S. National Museum. 
Portions will be deposited in the British Museum (Natural 
History) and in the Zoological Collections of Stanford 
University. 

Generic Diagnosis of Suberites,—Nardo, Isis, 1833, p. 523: 
“ Form various, massive to stipitate. Surface devoid of 
mammiform projections. Skeleton radiately arranged, nearly 
always with a dermal crust of smaller spicules arranged 
vertically to the surface. Spicules all moiiactinal, nearly 
always tylostylote. No microsclera present/* 

Synonymy : Hymeniacidon , Bowerbank, pars. 

Rhizaxinclla, Keller, pars. 

Pacific Grove, California. 


LXVIIL—Aptychus spinosus, sp. n., from the Upper Chalk . 
By L. tt. Cox, M.A., F.G.S. 

(Published by permission of the Trustees of the British Museum.) 
[Plate XXIY.l 

Introduction. 

A number of specimens of the ammonite operculum 
described in the present paper have been in the British 
Museum and other collections for many years, but appa¬ 
rently none had been found when Sharpe’s ‘ Monograph of 
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the Chalk Cephalopoda" was published (1853-1856). The 
only mention of it in the literature is in a paper on Upper 
Chalk Aptychi, by Blackmore (1896, Geol. Mag. [4] iii. 
p. 531), but here no figures are given, and it is merely 
referred to as an aptychus much thicker and coarser than 
those described by Sharpe, “ with numerous prominent 
points which project nearly an eighth of an inch from the 
external convex surface/’ It is not included in the “ General 
List of Chalk Fossils ” at the end of the Geological Survey 
memoir on u The Upper Chalk of England ” (1904). 

My attention was called to the subject by Dr. Fr. Trauth, 
of the Vienna Natural History Museum, who has recently 
been studying the Austrian Cretaceous aptychi. Upon 
seeing photographs of it, he at once impressed upon me the 
importance of publishing a full description of the present 
form, which is of a unique and highly interesting type, and 
is unknown from any locality outside this country. To 
facilitate the description, Dr. Trauth has been kind enough 
to send me details of the descriptive terminology which he 
is employing in his forthcoming monograph, together with a 
number of references to the literature. 

General Considerations. 

Except at a few horizons where they occur in abundance, 
true aptychi—that is, calcareous, shield-like bodies divided 
symmetrically into two plates—are extremely rare. Although 
many other theories as to their function have been advauced 
from time to time, and so recently as 1923 Scalia has pub¬ 
lished a paper (Mem. R. Accad. Sci. Acireale, [3 a’] xi.) 
advocating their Crustacean nature, the occasional specimens 
which are found actually in place, closing ammonite shells 
(e.g. f the British Museum specimen 39627, of Oppelia 
subradiata from the British Inferior Oolite), seem to prove 
beyond doubt that they were the opercula of ammonites. 

The rarity of aptychi, however, points to the probability 
that in most ammonites an operculum was either not 
developed at all or else was horny, like that of most 
gastropods, and hence only likely to be preserved fossil in 
exceptional cases. Fossil remains of originally horny 
structures believed to be the opercula of Goniatites are 
found in rocks of Devonian and Carboniferous age (see 
H. Woodward, 1885, Geol. Mag. [3J ii. pp. 345-352, pi. ix.); 
they are shield-like bodies, undivided along their mesial 
line. In the Mesozoic strata, horny ammonite opercula, 
likewise undivided mesially, and known as Anaptychi , have 
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been found only in rocks of Liassic age, but this is probably 
because the character of the rocks of that period has 
particularly favoured their preservation. 

It thus appears that the fundamental type of ammonite 
operculum was a horny, undivided plate, from which oper- 
cula of the aptychus type were developed from time to time, 
arising independently in quite unrelated stocks. The case is 
in every way analogous to that of the Gastropoda, in occa¬ 
sional species of which calcareous opercula are developed ; 
and probably, as in that group, the presence, and still less 
the actual structure, of such a calcareous operculum is very 
little guide to the systematic position of the species to which 
it belongs. Thus little significance is to he attached to the 
division of aptychi into a number of distinct groups 
according to the nature of their convex surface and internal 
structure (see Zittcl, 1884, Ilandb. Palaeontology, ii. 
pp. 400-407). 

Notwithstanding the absence of any calcareous processes 
analogous to the teeth of lamellibrancli valves, which might 
assist in holding them together, the two plates of an 
aptychus are usually found together, in contact along their 
straight margins. This is the case, not only in the occasional 
instances when they are preserved in the body-wliorl of the 
parent ammonite, but also very frequently when they are 
found quite apart from any ammonite. It is therefore highly 
probable that the plates were always connected together by 
some cartilaginous structure not preserved fossil, and that 
the manner of functioning of normal divided aptychi did not 
differ from that of auaptychi or of the undivided calcareous 
opercula called by Zittel Coalescentes . A divided aptychus 
must have hinged along its mesial line, and it may have 
been of advantage to the animal to be able to draw the plates 
together somewhat when not retracted into its shell. 

All aptychi conform to a fairly constant external pattern, 
since the scope for variation in this respect was limited by 
the variation in cross-section of ammouite apertures. The 
accompanying diagram, representing one of the plates of a 
typical aptychus, will explain a system of terminology which 
applies to all these bodies, the terms being, in the main, 
those communicated to me by Dr. Trauth. 

Aptychi are all more or less convex, the convex surface 
having faced the exterior when closing the shell, with the 
concave surface attached somehow to the animal. The concave 
surface is always smooth, except for pronounced growth~ 
ridges concentric at the corner A, which is termed the apex , 
and faint lines radiating from A; sometimes there are one 
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or more faint ridges funning from A to the opposite margin, 
making very small angles with the straight margin AB, and 
bounding acutely triangular, flattened or concave areas, 
distinct from the rest of the concave surface. The convex 
surface is variously ornamented, its character having been 
the basis of Zittel's classification. The concave surface of 
each of the plates is sharply limited by four margins , the 
inner (AD), the outer (BC), the lateral (CD), and the 
harmonic margin (AB) ( dpfjiovta , a joint; since, when two 
plates are together, it is along this margin that they join). 


B 



Diagram of a typical aptychus, A. lavis, Meyer, slightly reduced. 
A BCD representing the concave surface and EFGIl the convex 
surface, the latter uppermost; harmonic facet ABFE and inner 
facet A DUE set at an acute angle with convex surface, and 
hence obscured from view; outer facet BCGF, and most of 
lateral facet GDIIG, set at an obtuse angle with convex surface, 
and hence visible. 

Whether the lateral and outer margins are differentiated 
from one another depends, of course, on the contour of the 
ammonite whorl; in the case where a definite angle CG 
occurs (the marginal angle of Dr. Trauth), the surfaces 
EOF, EGH may be diverse, meeting along a distinct, 
obtusely angular ridge EG, which may be flanked on each 
side by a depression ; this ridge is called by Dr. Trauth the 
keel. Aptvchi are variable in thickness, some, such as the 
Upper Chalk forms described by Sharpe, being very thin, while 
others, such as the well-known Kimmeridge form, A . latus , 
may attain a thickness of well over 1 cm. They are always 
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thinnest at the apex and thickest near the marginal angle. 
Where the thickness is at all appreciable, the sides of each 
plate form definite facets , separated from the convex surface, 
as from the concave surface, by well-marked edges. Wlieu 
closing the shell, the harmonic facets of the two plates were 
more or less in contact over their whole surface, although 
occasionally the harmonic margins are seen to be slightly 
convex, in which case the contact must have been very 
imperfect. The convex surfaces of the two plates formed a 
continuous surface across the junction, perpendicular here 
to the mesial plane of the ammonite, and unbroken by any 
edge. Owing, however, to the convexity of the whole 
aptychus, determined largely by the angle which the two 
surfaces of each plate make with one another at the keel, its 
effective width was much less than twice the actual width of 
each plate. 

Since it is only by some rare chance that a specimen is 
found establishing beyond doubt the parent ammonite of an 
aptychus, little objection can be raised to the practice of 
giving them definite " specific ” names, although this practice 
originated before their true function was discovered. 

Aptychus spinosus , sp. n. (PI. XXIV. figs. 1-3.) 

Diagnosis .—An Aptychus having its convex surface 
covered with hollow spines or papillae, irregularly arranged. 

Holotype .—Brit. Mus. Qeol. Dept. 70391 (PL XXIV. 
fig. 2), Upper Chalk, M. cor-anguinum Zone [Camden Park, 
Chislehurst],* Kent. Collected by Jeremiah Simmons about 
1873. 

This and many other specimens, acquired by the British 
Museum from this collector (including the paratypes referred 
to below), have been recorded as coming from the Upper 
Chalk of 44 Bromley/’ Mr. G. E. Dibley (1911, Geol. Mag. 
[v.] viii. p. 96) has pointed out that no Chalk is exposed at 
Bromley proper, and that most probably these fossils, many 
of which are exceptionally good specimens, came from the 
now obscured quarries at Camden Park. 

Paratypes,— Brit. Mus. Geol. Dept. 46576, 46770, 46772, 
47719, 48077-8, 62172, 70545, all from the M. cor-anguinum 
Zone [Camden Park, Chislehurst], Kent, and collected by 
J. Simmons, 1866-1873 ; C. 3088-91, probably same locality 
and collector; C. 3092, M . cor-anguinum Zone, Charlton, 
Kent, Bowerbank Coil., purchased in 1865; 48741, Charlton, 
purchased from B. M. Wright, 1868 ; 73994, a Kent,” pur¬ 
chased from W. Griffiths, 1875 ; C. 27299, upper part of 
M . cor-anguinum Zone, Kingswood Station Pit, Surrey, 
collected aud presented by Mr. T. U. Withers, 1926. 
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Also two specimens belonging to, and kindly lent to me 
by, Mr. G. E. Diblev, from the M. cor-anguinum Zone of 
Grays, Essex, and Northfleet, Kent, respectively. 

Distribution .—The type-specimens listed above all come 
from the M . cor-anguinum Zone of North Kent, Surrey, and 
Southern Essex. The specimens referred to by Blackmore 
were stated to come from the Marsupites Zone of the Salis¬ 
bury district; this zone, however, as understood by Black- 
more, included the Af. cor-anguinum Zone, so that probably 
these specimens also came from this horizon. Although 
several important monographs have dealt with the Upper 
Cretaceous cephalopod faunas of various localities on the 
European Continent and elsewhere, and many of the aptychi 
named by Sharpe have been redescribed and figured, no form 
at all like the present one has been described. 

Description .—A large aptychus, semi-elliptical in contour, 
very wide, of considerable convexity, rather thin for its size, 
with facets scarcely differentiated; angle at apex, between 
inner and harmonic margins, not greatly exceeding a right 
angle ; lateral and ventral margins joining one another in a 
regular curve ; harmonic margin at times slightly convex ; 
concave surface with well-marked growth-ridges, crossed by 
faint radial lines ; in each plate a pronounced inward reflec¬ 
tion of the harmonic margin forming a ridge along this 
margin, and, inside this ridge, a narrow flattened triangular 
area separated from the main concave surface by a more or 
less sharp edge ; growth-lines bending towards the apex just 
before meeting harmonic margin ; convex surface without 
trace of concentric growth-lines, but covered with hollow 
papilliform spines, usually circular in cross-section, with a 
circular orifice at their apex ; the spines smaller and less 
numerous on some specimens thau on others, and on any one 
specimen smallest and least numerous near the apex, where 
they may only be small papillae; increasing in size and number 
in later stages of growth, until they may become crowded 
together, filling the whole of the surface, and attaining a 
height of 3 mm.; where so crowded, occasionally concrescent 
in pairs, forming a single spine, elliptical in cross-section, 
with a double orifice ; distribution of spines quite irregular, 
with no tendency towards a concentric or other definite 
arrangement. 

The microscopic structure of aptychi has been investi¬ 
gated by a number of workers, chief among whom may be 
mentioned Meneghini and Bornemann (1876, Atti Soc. 
Toscana Sci. Nat. ii. pp. 89-98, pi. iv.). Three layers are 
usually to be distinguished, the middle one being cellular in 
structure, and much thicker than the outer ones, which are 
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comparatively dense. In the present case there has been 
considerable alteration in the original calcitic structure, so 
that the section is not as clear as those figured by Mcnegliini 
and Boruemann. Three definite layers can, however, be 
distinguished. The lowest one, forming the concave surface, 
is dense, retaining no particular structure. The middle 
layer is very transparent, and is formed entirely of minute 
crystals of calcite, any original cellular structure having been 
quite obliterated. The outer layer is not so transparent, 
but is laminated in structure, the laminae being parallel to 
the general surface, from which they sweep up to form the 
sides of the spines. The spines themselves are seen to be 
hollow, the cavity extending right down into the aptychus, 
considerably below the general level of the convex surface, 
and its inner walls seem to belong to the middle layer of the 
aptychus, being formed now by minute calcite crystals, 
without any definite lamination. This hollow character of 
the spines is of particular interest, since it offers some 
analogy with the surface-features of other types of aptychus, 
especially the Punctati, which have definite pores opening 
from the convex surface into the interior. 

Dimensions. —Unfortunately all the specimens are more 
or less broken. The largest one (46772) is badly fractured 
and compressed, but each plate originally exceeded 65 mm. 
in length and 52 mm. ill width. The liolotype (70391), a 
single plate, has its lateral margin broken away, but the last 
complete growth-stage measures: length 48 mm., width 
38 mm., inflation 9 mm. 

Comparison with other Aptychi. —The only aptychi with 
which the present form is at all comparable are the Granulosi 
of Zittel. Although this author cites no examples when 
defining the characters of the group, the typical forms may 
be taken as those figured by Oppel (1863, “Ucber Jur. 
Cephalopoden,” Pal. Mittheilungcn, p, 261, pi. lxxiv. 
figs. 1-4) as Aptychus ulmensis , from Solenhofen. They 
are thin-shelled aptychi, having their convex surfaces orna¬ 
mented with concentric rows of small pointed tubercles, 
which, in the only example in the British Museum (62501), 
do not seem to have any orifice at their apex. The present 
form differs from the aptychi of this group in the irregular 
non-concentric arrangement of its papillae, in their very much 
larger size, and in their hollow character ; it is, in fact, not 
possible to place it in any of the groups defined by Zittel. 

Probable parent Ammonite.—As has been seen, A. spinosus 
is probably confined to the M . cor-anguinum Zone, a horizon 
at which ammonites are extremely rare in this country. 
The only two species which have hitherto been recorded are 
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Parapuzosia leptophylla (Sharpe) (Kent, Dorset, Berkshire: 
1904, Mem. Geol. Surv., “ Upper Chalk of England/’ p. 469) 
and a doubtful specimen of Hauericeras pseudo-gar deni 
(Schliiter) (Yorkshire : Rowe, 1904, Proc. Geol. Assoc, xviii. 
p. 295). To these must be added two specimens of Mortoni- 
ceras } which have recently been found at Cliff, near Gravesend, 
Kent, and which Dr. L. P. Spath hopes shortly to describe *. 

Although Waagen (1870, ‘ Palseontographica/ xvii. p. 193) 
has shown that not every aptychus was the exact fit of the 
aperture of the ammonite, it can at least be said that an 
aptychus as wide as the present form must have belonged 
to an ammonite with a wide aperture. This consideration 
at once rules out the species P. leptophylla , to which Black- 
more suggested that the present form belonged, as well as 
H. pseudugardeni. From general considerations it would seem 
probable that a spiny operculum of the present type might 
either have resulted from a general tendency of the animal 
to secrete calcium carbonate, a tendency which would also 
have been manifested in the production of a spiny or tuber- 
culate shell; or else that it was developed as a means of 
protection, necessitated by the species being less active and 
mobile than normal ammonites. Probably in either case 
it would reflect a phylogerontic condition of the species. 
Species of Mortoniceras usually possess sheila with tuber- 
culate ornamentation, as well as wide apertures. Whether, 
therefore, it was to a species of this genus that Aptychus 
spinosus belonged, or whether to a more obviously phylo¬ 
gerontic species, such as a scapliite or other uncoiled form, 
not yet found in the M. cor-anguinum Zone of this country, 
must be a subject for future investigation. 

EXPLANATION OF PLATE XXIV. 

(The figures are of natural size.) 

Fig, 1. Aptychus spinosus , sp. n. Paratypc. 48741. Charlton, Kent. 
The specimen on which the papillm attain their maximum 
development. 

Fig . 2. Aptychus spinosus , sp. n. Holotypc, 70391. [Camden Park, 
Chislehurst], Kent. View of concave surface. The matrix has 
also been removed from a portion of the convex surface of this 
specimen, showing well-developed papillae. 

Fig. 8. Aptychus spinosus , sp. n. Paratypc, 46770. [Camden Park, 
Chislehurst], Kent. 


* Since this was written, ft paper by Dr. L. F. Spath has been published 
(1926, Geol. Mag. lxiii. pp. 77-83) containing, in addition to a short 
description of these two specimens, a discussion of the ammonite fauna 
of the Upper Chalk of this country. 
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LXIX.—Crassicauda hennetti, sp . n., a new Nematode Parasite 

from the Bottle-nosed I Made (Hyperoodon). By E. A. 

Spaul, Pli.D., B.Sc., Birkbeck College (University o£ 

London). 

SOME specimen® of a parasitic Nematode obtained by 
Mr. A. G. Bennett from the kidney (?) of the bottle-nosed 
whale ( Hyperoodon sp.) proved, on examination, to belong to 
a species of the genus Crassicauda hitherto undescribed. 
Little is known, so far, of this genus, and a complete specimen 
©f either sex has yet to be obtained, so that information at 
present available is the result of a study of either the anterior 
or posterior portions of the different species. However, 
although in this case the material consisted of the terminal 
portions only, sufficient evidence of a definite nature is 
provided to allow the establishment of a new species of this 
genus. The collection contained four posterior portions, 
three being female and one male. 

Crassicauda hennetti^ sp. n. 

The male posterior portion indicated that this animal is 
smaller than the female in size. The length was 29 cm. 
The body is cylindrical, with a smooth outer surface, thick 
walls, and uniform diameter (2*5-3 mm.). At the posterior 
end the body is flattened dorso-ventrally and expands gradually 
till it reaches the level of the cloacal opening, when it tapers, 
to end bluntly, but there is a lack of symmetry, since the 
left side is longer and curved, the right being practically 
straight. This expansion begins at 1*6 cm. from the end, 
and its greatest width is 0*5 cm. Further, a slight twist to 
the right is noticeable, whilst the ventral surface is concave 
medially and laterally—the tail curling in and the sides also. 
A still more remarkable feature is the asymmetrical arrange¬ 
ment of the caudal papilla*. There are not less than nine 
irregular, but large and mostly flat-headed, projections from 
the right side anterior to the genital opening, arising from 
the subcuticular layer of the body-wall. They are all broad 
(the width of the base being greater than the height) except 
the most anterior, which is a large finger-like process of the 
same height. Slight, more or less conical, projections appear 
on the left side, but they cannot actually be described aa 
papillae, since they appear to be nothing more than irregu¬ 
larities in the body-wall, for which preservation may in part 




Cratticauda bennett% } sp, n. 

Fig, 1.—Posterior ond of female, showing constrictio 
Fig. 2.—*Terminal expansion of male, showing asynm 
of papillae and the cloacal opening at end 
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be responsible. The cloaca! opening is slightly to the right 
and 0*4 cm. from the tip of the tail, level with the last 
papilla, and it opens at the end of a flexible conical pro* 
tuberance. Shallow depressions extend from this protuberance 
(a) anteriorly between the papillae and (6) posteriorly to the 
tip of the tail. The intestine is 0*32 mm. in width and 
uniform, and the vas deferens 0*4-0*44 mm. wide. No 
spicules were observed. 

The lengths of the three female posterior portions were 
approximately 46 cm., 58 cm., and 100 cm., and seemingly 
they belonged to mature specimens. The terminal portions 
were about the same size, possessing the caudal bulbs so 
characteristic of this genus. The body itself is white, round 
and smooth-skinned, with thick walls, and uniform in thick¬ 
ness. Towards its end it becomes sharply constricted and 
then expands into the caudal knob, which is bluntly pointed 
posteriori}". The intestine runs straight through the body- 
constriction and bulb to a terminal anus. Its width varies 
from 0*5 to 0*6 mm. The vulva has swollen protruding lips 
opening to the exterior on the constriction. The vagina is 
extremely short, dividing almost immediately into two very 
long coiled uteri, 0*2-0*4 mm. wide (0*3 mm. for the greater 
part of their length), which may or may not be filled with 
eggs. They merge eventually into the ovaries (0*96-1 mm. 
diameter). The eggs are oval and measure 60 /u.x 30 /*, but 
larger eggs were observed (70 /ax 35 fi) with a conspicuous 
band of thickened shell in the central region with small 
terminal caps of thin shell. The relative position of the 
ovaries and the coiling of the uteri varied considerably in the 
different specimens, but when the difficulties of dissection 
from their host and preservation are considered, displacement 
is to be expected. 

Other measurements are compared in the following table:— 


fo. 

Width of 
body. 

Length oi 
constric¬ 
tion. 

Width of 
constric¬ 
tion. 

Length of 
bulb. 

Width of 
bulb. 

Distance 
of vulva 
from end. 

■ 

cm. 

cm. 

cm. 

cm. 

cm. 

cm. 

L. 

*6 

•3 

*4 

1*1 

•65 


2.. 

•76 

•3 

*46 

*96 

•76 

1*8 

*..| 

•8 J 

•26 

•86 

•8 

*7 

1*2 
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From the evidence so far obtained, Baylis (1920) has 
distinguished two species of the genus Crassicauda (Leiper 
and Atkinson, 1914). An examination of some fragments 
in poor condition from the same host as the specimens 
described here led him to suggost the existence of a third 
species differing in size from the other two. Large ova of 
characteristic structure and measuring 6G p x 33 /a were 
fouud. In the fully formed eggs a thickened band of chitin 
round the middle region of the shell was noted, the ends 
being comparatively thin-shelled. Similar features of the 
shell have been noted in the form described here, and there is 
no doubt that those fragments belong to the same species. 
This form is readily distinguished from those already described* 
The present specimens are the largest yet recorded. Apart 
from measurements, there is little difference between the 
females except the shape of the caudal knob and the con¬ 
striction. It resembles C. crassicauda rather than C. boopis . 
A comparison of the males, on the other hand, emphasizes 
the difference. The absence of spicules agrees with G. boopis , 
but the asymmetry of the terminal expansion is far more 
pronouneed. The number and size of the papilla*, so promi¬ 
nent on the one side and searcely perceptible on the other, 
arranged in sublateral rows, with a wide shallow groove 
between them, and the situation of the cloaca) opening at 
the tip of a protuberance are distinct and characteristic 
features. 

The peculiar asymmetry of the tail of the male members of 
tiffs genus lias been explained by the mode of copulation, 
when the tail is wrapped round the constriction of the 
female. Apparently a similar method is adopted in this 
species, as the following details indicate. The upper edge of 
tne constriction in the female is firm and well-defined, 
capable of providing attachment and support for the papill® 
of the right side of the male, in contrast to the lower edge, 
which is softand not at all rigid. Further, the length of the 
male terminal expansion is approximately equal to the 
circumference of the female at this point, and its breadth to 
the width of the constriction. The curvature of this portion 
shows how it is applied to the female, and sufficient space 
exists for the protuberance with the cloacal opening at its 
tip to come into contact with the vulva. 

The work was carried out at Birkbeck College, University 
of London, and my thanks are due to Dr. H. A. Baylis for 
the opportunity of examining the material. 



585 


On a new Species 0 /Pharyngodon. 

References. 

Baymh, II. A. 1916. “On Crassicauda crassicauda (Crept.) (Nerrm- 
todtt) and its Hosts/’ Ann. & Mag. Nat. ilist. (8; xvii. pp. 144 
148. 

-. 1920. “Observations on the Qenus CrassicaudaIbid. (9) v. 

pp. 410-419. 

-. 1922. “Note on the Habitat and Structure of Crassicauda 

(Neraatoda).” * Parasitology,’ vol. xiv. 1, pp. 0 12. 


LXX .—On a new Species of the Nematode Genus Pharyn- 
godon. By E. A. Spaul, Ph.D., B.Sc., Birkbeck College 
(University of London). 

SOME parasitic worms collected from Tarentola delalandli 
found in the hills near Las Palmas, Canary Islands, by 
Mr. S. Hirst, and brought by him to tho British Museum, 
proved 011 examination to be a new species of Pharyngodon . 

Pharyngodon tarentolie , sp. n. 

The material consisted of adult males and females and 
several immature females. Their measurements, the averages 
of which are tabulated, show remarkable consistency in the 
adults. 

In the male the lateral alas are not distinguishable and 
there is little difference between the width and dorso-vontral 
thickness, hut * the characteristic caudal alas are prominent 
as wing-like expansions on either side of the anus. The 
usual three pairs of anal papillae are present. The first pair 
are preanal and form small rounded projections arising just 
behind the origin of the caudal ulae. The second pair, lurge 
finger-like processes stretching out to the edge of the fully 
expanded caudal aim, are postanal. The third pair, also post- 
anal, are similar but smaller, and situated at the point where 
the tail narrows to a tapering filament. They are outside 
the caudal alse, which terminate just in front of them. The 
oesophageal bulb is well defined and the excretory pore is a 
short distance behind it. No spicules appear to be present. 
It is impossible to determine whether this is the normal 
condition or due to imperfect chitinizafcion—a difficulty 
encountered by other authors describing members of this 
genus. 

The mature female is larger and much broader in pro^ 
portion to its length than the male. Posteriorly tho tail 
suddenly diminishes to a filament. The vulva always opens 
Ann . dc Mag . N. Hist . Ser. 9. VoL xvii. 38 
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at the same distance behind the excretory pore, which is 
situated, as in the male, just behind the oesophagus. 

Fig. 1. 




Pharyngodon tarentola , sp. n. 

Fiir. 1._Ventral view of posterior end of male. 

2.-—Lateral view of posterior end of male. 


The vagina passes back direct from the vulva, 
we large and oval, with large nuclei surrounded by 


The eggs 
granular 
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cytoplasm. A clear apace separates the latter from the well- 
defined egg-shell, which is thickened at one end. Lateral 
nlre are not apparent, but the lateral fields extend from the 
oesophagus to the anus. The cuticle is faintly stunted in 
both sexes. 

In the immature female the opening of the vulva is 
conspicuous and the vagina can be seen, but no eggs are 
observable. The oesophagus is approximately the same 
length as that of the adult, but in other respects the animal 
is proportionately smaller. 

The position of the postanal papillae in the male in relation 
to the caudal alaj and the absence of lateral alse are the most 
prominent distinguishing features of this member of the 
genus. Several species—JP. extenuatus (liud., 1819), P . la vi - 
cauda (Seurat, 1914), P. auziensis (Seurat, 1917), and 
7\ tectipenis (Gedoelst, 1919)—have the posterior pair of 
postanal papilhn outside the caudal a he, as in this ease, but 
they possess more or less prominent lateral alee. Spines on 
the tail of the female are not found as in P. extenuatus 
(Rud., 1819), whilst the anterior pair of postanal papillae are 
not forkod as in P . auziensxs (Seuiat, 1917). 

The recorded measurements of all the specios mentioned 
above are not sufficiently complete to allow an exact and 
detailed comparison, but the vaiying proportions and different 
ratios of the length to the tail and oesophagus obtained from 
those which do exist (see table, pp. 588 & 589), and the 
dimensions of the eggs, supply still further evidence serving 
to distinguish this new species. 

The genua has been studied by Baylis, who elaborated a 
key for the identification of its members, but a survey of the 
literature and figures by the author in connection witli the 
present work revealed a discrepancy between the original 
descriptions of P. auziemis (Seurat, 1917) and P. meyalucvrca 
(Skrjabin) and their position in the key. Baylis confirmed 
this after an oxarninati >n of specimens of the former and the 
figures of the latter. A revised key is given below, including 
P. tectipenis (Gedoelst, 1919), P.hindelei (Thapnr, 1925), 
and the species described here. 

Key to Species o/Pharyngodon. 

A. Caudal ala* of male include posterior pair of 


postanal papilla). 

(а) Adanal pair of papilla) forked. P. hindelei, Tlinpar, 

(б) Adanal pair of papilla) not forked. [ 1925, 

(a) Cuticle of male, between posterior end 

of Lateral alas and beginning of caudal [1897. 

ala), inflated on either side . I\mamiltatu8 t v Xinet ' 

38* 





Table comparing Chief Features of Members of Genus Pliarvngodon. 
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(/3) Cuticle of male not inflated at junction 

of lateral and caudal alro. [1845. 

(1) Tail of female spiny. P. spintcauda, Duj., 

(2) Tail of female without spines. P, inermicauda , llaylis, 

C. Caudal aim of male do not include posterior [1928. 

pair of postanal pupil lie. [1917. 

{(*) Anterior pair of postanal papilla* forked. P. auzienm , Seurat, 

(b) Anterior pair or postanal papill® not 

forked. [1819. 

(a) Tail of female spiny... P. extenuatus, Hud., 

(/$) Tail of female without spines. 

(1) Expanded lateral aim in male begin [1919. 

near anterior end of body. P. tertipeim y Gedoelst, 

(2) Lateral alro of male confined to poste- [1914. 

rior region of body. 7\ Uevicmula , Seurat, 

(8) Lateral aim reduced or absent .... P. tarentola, ap. n. 

C. Caudal alas reduced or nbsent, well-deve¬ 
loped lateral aim present on body, beginning [bin, 1910. 

near anterior end, tail very long .. P. megalocerca , Skrja- 


A further species of Pharyngodon described by Thapar 
(1925) is not included in this table, as details of female 
specimens only are given. 

The work was carried out at Birkbeck College, University 
of London, and 1 am indebted to Dr. II. A. Baylia for his 
courtesy in enabling me to examine the material. 


Table of Measurements of P. tarentolas, sp. ti. 



d- 

$>. 

$ (im- 

mature). 


mm. 

mm. 

mm. 

Length ... 

M 

3-6 

2 

Thickness (dorso-ventral) . 

•00 

•48 

•24 

Anterior end to nerve-ring. 

•OB 26 

•125 

•125 

„ „ excretory pore .... 

Length of oesophagus* (including 

*29 

•54 

•4 

bulb). 

*2 

•42 

•4 

Length of oesophageal bulb . 

•054 

•105 

1 

Width „ „ . 

•042 

*117 

•11 

Distance between etrin lions . 

*0087 

•0125 

•0084 

Tail (anus to base of filament) .... 

•025 

•17 

*14 

*, (filament). 

*09 

•48 

*875 

Diameter of head. 

•016 

•083 

*08 

„ oesophagus . 

•008 

•04 

•075 

Position of vulva from anterior end. 

# . 

•64 

•45 

Dimensions of eggs. 


163x 50 ft 

.. 

(Esophagus length . 

l 

Si 

l 

8* 

i 

5 

Tail length . 

i 

10 

l 

e 

1 

4 
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L&XI.— On Mammals from Lu1uaboury } Southern Congo . 

By A. Cabrera and A. E. Buxton. 

The present paper is based on three collections of small and 
middle-sized mammals obtained in Luluabourg, on the Lulua 
River, Kasai, Southern Belgian Congo, by Father R. Calle- 
waert, of the Catholic mission of Saint Joseph de Luluabourg. 
The two larger'collections, containing in all 678 specimens, 
were sent to the British Museum of Natural History, wliero, 
at the request of Mr. M. A. C. Hinton, we have examined 
them. A third and smaller series, consisting of 76 specimens, 
wa9 acquired by the National Museum of Natural Science 
at Madrid, Spam, and has been studied by only one of us 
(Cabrera) $< the authorities of that institution have kindly con¬ 
sented to incorporate the results of his work with the observa¬ 
tions made in London. In this way we have been able to form 
a list of no less than 74 species collected in the same spot by 
the same collector, giving a very exact idea of the mammalian 
fauna of the Lulua region. The character of this fauna is 
in the main intermediate between that of Angola and that of 
Rhodesia, with several peculiar South Congolese forms, some 
of which appear to be undescribed. Among the material 
examined figures the type of the new genus and species 
of rodent —Ilylenomys callewaerti —recently described by 
Mr. Thomas. 

In the following list we give the number of males and 
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females of every species in each of the two museums con¬ 
cerned, B.M. standing, as usual, for British Museum, while 
M.M.N.S. means Madrid Museum of Natural Science. A 
query sign is used when, either by the loss of the original 
label or by other cause, the sex of a specimen is unknown. 
Short field-observations in French by the collector, as well as 
local names, are in some cases given in parentheses. 

]. 2?aailio brachyurus , Bocage. 

B.M. 9 <?, 7 $ ; M.M.N.S. 1 <$, 5 ?. (En brousse. 
Native name u Lutaba.”) 

2. Petrodromus tordayi , Thos. 

B.M. 9 J, 9 ? , 1 ?; M.M.N.S. 1 3 ?. (En forit. 

Native name “ Disenge.”) 

The white of the underparts in these specimens is more or 
less washed with oclnaceous buff, ranging from almost pure 
white to pale ochraceous, and thus showing this churactor to 
be quite valueless in this species as a basis to distinguish 
local forms, 

3. Chrysocldoris congicus 9 Thos. 

B.M. 1 ?, 1 ?. (Brousse sabloneuse. Native name 
“ Ndekesha.”) 

4. Crocidura turha tnrba, Dollm. 

B.M. 3 ? ; M.M.N.S. 1 ? . (En brousse.) 

5. Crocidura zena , Dollm. 

B.M. 4 ? , 1 ? ; M.M.N.S. 1 S > 1 S • (En brousse.) 

6. Crocidura occidentulis luluana , Cabr. 

Bolet. R. Soc. Esp. de Hist. Nat. xxv. 1925, p. 20. 

B.M. 3 ? ; M.M.N.S. 2 $ . (En brousse.) 

The type of this subspecies is one of the specimens in the 
Madrid Museum. 

7. Crocidura hirta , Peters. 

B.M. ? 9 ?, 1 ?. (En brousse. Native name 

“ Kapelekese.”) 

8. Crocidura bovei, Dobs. 

M.M.N.S. 1 ? . (Dans les champs.) 
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9. Crocidura langi\ Cabr. 

Jlolet. H. Soc. Eap. do Ilist. Nat. xxv. 1925, p. 21. 

B.M. 2 ? ; M.M.N.S. 1 ? . (En broussc.) 

The specimen in the Madiid Museum of Natural Science 
is the type of this species. 

10. Eidolon helvum , Kerr. 

B.M. 1 (?, 1 ? . (En forCt.) 

11. Ilypaignathus monstrosus, H. Allen. 

B.M. 2 $ . (Suspendu aux aibies on forOt.) 

Those specimens mean a noteworthy extension of the range 
of the hammer-head bat, the southern limit of which is given 
in Andeisen's ‘Catalogue’ as “the coast legions o£ Frencli 
Congo (Ogowe ; Fertian Vaz). 1 ’ Keishaw (Rev. Zool. 
Afric. xi. 1923, p. 380) mentions, however, a specimen from 
Luebo, only 80 miles north-west from Luluabourg. 

12. Epomophorus wahlbergi haldemani , Hallow. 

B.M. 10 c?, 2 ? . (Sur arbre touffu.) 

13. Epornopa franqueti franqueti. Tomes. 

B.M. 2 <J, 2 ? . (Dans les arbres.) 

14. Micropteropus pusillus , Peters. 

B.M. 3 d • (Courronne des arbres.) 

15. Bhinolophus lobatua , Peters. 

B.M. 1 (J. (Entre rochers surplombant ruisseau.) 

16. Hippoaideroa coffer centralis , Andersen. 

B.M. 8 <J, 9 ? ; M.M.N.S. 1 ? • (En chambre. Fontes 
des rochers. Au vol de termites.) 

17. Nycteris grandis , Peters. 

B.M. 1 <$. (En maison.) 

18. Nyeteris hiapida, Schreb. 

B.M. 5 St 1 ? • (En maison.) 
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19. Nycteris macrotis , Dobs. 

B.M. 2 <J. (Dans les branches d’un arbre.) 

20. Nycteris nana , Andersen. 

B.M. 1 ? . (Bn chambre.) 

21. Taphozous mauritianus , Geoffr. 
B.M. 1 cf ? 1 9 • (En foiCt.) 

22. Saecolaimus peh , Temm. 

B.M. 1 ? . (En foret.) 

23. Glauconycteris argentata, Dobs. 
B.M. 1 cJ . (A un palmier.) 

24. Sooteinus aclileiffeni y Peters. 

B.M. 1 cJ. 


25. Ept€8%cu8 rendalli , Thos. 

B.M. 1 c?, 3 9 • (Dans la chaumo.) 

2fi. Eptesicus tenuipinnu , Peters. 

B.M. 5 (?, 3 9 ; M.M.N.S. 1 9 • (En chaumo.) 

27. Piptstrellus nanus , Peters. 

B.M. 8 , 12 9 • (Dans la chaumo.) 

28. Knivoula argentata, Tomes. 

B.M. 3 1 ? • (Fentes de roclier.) 

29. Myopterus whitley i , Scharff. 

B.M. 2 <J, 4 9 . (En maison.) 

30. Mope angolensie niveiventer , subsp. n. 

B.M. 2 <J, 4 9 . (En maison.) 

Type . Adult female, obtained in Saint Joseph de Lulua- 
bourg, April 16th, 1924. Collector’s no. 409. 

General colour daik vandyke-brown ; under surface en¬ 
tirely pure white, without any buffy or brownish tinge. 
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Dimensions of type:— 

Head and body 72 mm.; tail 34; forearm 45 ; hind 
foot 11 ; ear 21. 

{Skull: coiulylo-basnl length 19*3 ; zygomatic breadth 13*4 ; 
breadth of brain-case 10*5 ; upper tooth-row from canine 7*8 ; 
lower tooth-rrnv from canine 9*2. 

Specimens of M. angolensis from different parts of Africa 
appear to differ constantly among themselves by the colora¬ 
tion of the ventral surface. Those coming from the Angola 
coast have pale reddish-white bellies ; others from the Shire 
ltivcr (Portuguese East Africa) present also the lower parts 
strongly suffused cither with brown or buff, while in speci¬ 
mens from Bagamoyo the belly is white only in the centre. 
These differences may be of subspecific significance ; at 
least, we think it convenient to describe under a trinomial 
the form inhabiting the Lulua region, with its quite pure 
white underside. 

In connection with M. angolensis , it is interesting to state 
that this specific name was given by Gunther, and not by 
Peters as generally said. Peters described the typical 
Angolan bat in the ‘Jornal’ of the Lisbon Academy, 
vol. iii. 1870, p. 124, as “ Nyctinomus , nov. sp.,” the name 
angolensis being originally published, and wrongly attributed 
to Peters, by Gunther in the L Zoological Record’ for 1870 
(dated October 1871), p. 8, with the quotation of Peters's 
descripiton as a basis. 

31. Mops t her sites, Thos. 

13.M. 1 ? . (En maison.) 

32. Felis lyhica mellandi , Sell wan n. 

B.M. 1 young . (En for6t.) 

It is only on geographic grounds that wo use the name 
mellandi for this specimen, as it is a very small kitten 
without any distinctive character. 

83. Genetla gleimt\ Matsch. 

B.M. 3 <J, 1 ?. (Dans la brousse.) 

The three males are very young, and the specimen with 
tbs query still younger, being apparently only a few days old. 
They have been provisionally named G . gleimi y as they 
correspond most closely to that species. 
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34. Sandinia binotata tntensa, subsp. n. 

B.M. 3 ? . (En for6t.) 

Type. Adult female, obtained in Saint Joseph de Lulua- 
bourg, 28th December, 1923. Collector’s no. 121. 

Colour, both on dorsal and ventral surfaces, much redder 
and brighter than in typical binotata , the daik markings 
intense black and the light spots much more conspicuous. 
The coloration is quite different in general hue from that of 
either the typical form or A. b . arborea , and moro nearly 
resembles that of a specimen fiom Angola in the British 
Museum, but it is still redder and with the two characteristic 
light spots more clearly marked. One of the specimens is 
young and the other very young, but they offer the same 
colour peculiarities as the adult one. All three specimens are 
females. 

Dimensions of the type:— 

Head and body 510 mm. ; tail 543 ; hind foot 84; ear 38. 

Skull: condylo-basal length 102’8 ; zygomatic breadth 56 ; 
interorbital breadth 19*6; postorbital constriction 16; nasals 
20*5 ; palatal length 46’5 ; upper tooth-row fiom canine 43*7. 

35. llerpestes caffer , Ginel. 

B.M. 1 ?. (En forGt.) 

36. Tho8 adustus lateralis, Sclat. 

B.M. 1 ? . (En for6t.) 

37. Qalagoides demidoffi phasma } suhsp. n. 

B.M. 17 c?, 4?. (Enform.) 

Type . Adult male horn Saint Joseph de Luluabourg, 
obtained 7th June, 1924. Collector’s no. 513. 

General colour vandyke-brown, sometimes with a slight 
cinereous cast, but always darker and browner than in typical 
demidoffi from Senegal ; underside pale yellowish buff. 

Dimensions of the type :— 

Head and body 125 mm,; tail 182; hind foot 43 ; ear 22. 

Skull : total length 35*7 ; zygomatic breadth 21; breadth 
of brain-case 19*2; upper tooth-row irom canine 12*9. 

The dwarf galago of Southern Congo appears to be identical, 
or very nearly so, with specimens from the Cameroon® and 
Spanish Guinea commonly considered as typical demidoffi . 
The type-locality of the species is, however, Senegal, and 
specimens from this country are considerably paler and 
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redder than the Lulna animal, very much like the one 
without definite locality represented in plate xxv. of the 
4 Proceedings of the Zoological Society ’ for 1863. Leaving 
therefore for the present the Cameroons specimens out of 
consideration, we think the southern dwarf galago entitled to 
be subspecifically separated. 

88. Cercopithecus brazzve, M.-Edw. 

B.M. 2 $, 4 ? , 1 ?. (En foret.) 

We follow the late I)r. Allen in using the name brazzcv 
instead of neglect us for this monkey. 

39. Cercopithecus pggergthrus katangeusis, Lonnb. 

B.M.2 ?. 

The name of the subspecies is adopted on account of locality, 
the two specimens being too young for exact identification, 
one of them a mere baby. 

40. Cercopithecus ascanius kassaicus , Matsch. 

B.M. 8 c? > 11 ?, 3 V. (En forot. Local name “ Ishi- 
gombe.”) 


41. Colobus angolensts lenemakimce , Matsch, 

B.M. 1 young c? , 1 ?- (En forfit.) 

The white parts of the fur arc in these specimens more or 
less tinged with a roddish-yellow hue, but it rather seems a 
consequence of some native process of tanning than a natural 
character. The specific name angolensis (delator, 1800) 
must be, of course, preferred to palliatus (Peters, 1868); as 
for the subspecific name, pending a careful revision of the 
group, we have adopted that of the geographically nearest 
described form. 

42, lleliosciurus rufobrachium aubrgi , M.-Edw. 

(En forGt.) 

43. Funisciurus confirm interior , Titos. 

B.M. lc?,2?. (Enforfit.) 

44. Funisciurus mystax ochrogaster , subsp. n. 

B.M. 5(J, 8 $, 3?. (En forfit. Native name “Mu- 
kemu.”) 
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Type. Adult female, from Saint Joseph de Luluabourg, 
obtained 18th March, D24. Collectors no. 362. 

General coloration as in tine mystax, but the laterul whitish 
stripe very clearly defined and the ventral surface totally and 
strongly suffused with ochraceous orange or apiicot-buff. 

Dimensions of the type :— 

Head and body 202 mm.; tail 174; hind foot 44 ; ear 18. 

Skull: greatest length 48*7 ; condylo-incisive length 43*7 ; 
zygomatic breadth 27; upper molar row 9. 

The ochraceous underside is the chief distinctive character 
of this southern form. In typical mystax fiom Spanish 
Guinea the belly is whitish and the lateral stripe is almost 
obsolete. 


45. Protoxerus stangeri signatus y Tlios. 

B.M. 1 (J. (En forci.). 

46. Claviglis microtis, Noack. 

B.M. 1 4 ? . (Dans la cliaume.) 

47. Claviglis lorraineus, Dollm. 

B.M. 1 <f, 1 $ . (Sur arbrisseaux.) 

48. TaUrona valida y Bocage. 

B.M. 12 12 ? ; M.M.N.S. 3 3 ? . (Eu brousse. 

Native name “Mapanga” oi “ Mpango.”) 

49. Battus rattus, L. 

B.M. 7 <J, 6 ? , 2 ?. (En maison, en brousse, cieux d'un 
arbie.) 

We dare not use a Biibspecific name for these specimens 
without a previous study of the species as represented in 
different parts of Africa, such as the careful revision of the 
Indian forms by Hinton. The common house-rat of Lulua¬ 
bourg approaches very much alexandrinu& ) but it is not 
exactly like true atexandrinus fiom Egypt. 

50. Mastomys funcus , Bocage. 

B.M. 17 Si 14 ? ; M.M.N.S. 3 <J, 1 ? , (En brousse.) 

Evidently a very common species. The females have ten 
pairs of teats. 
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51. Praomys tullbergi, Tlios. 

B.M. 12 , 12 ?, 2?; M.M.N.S. 2 1 ? . (En foi$t. 

Local name “ Mulando.”) 

52. Praomy8 stella, Tlios. 

B.M. 1 ? . (En forct.) 

This single specimen lacks the skull, but the skin-characters 
seem to correspond with those of stella . The same species is 
mentioned by Kershaw from Lundu, on the Upper Mayumbe. 

53. Thamnomys rutilans , Peters. 

B.M. 20 c?, 14 ? , 2 ?; M.M.N.S. 1 $ . (En for6t. Local 
name u Nsamba.”) 


54. JEnomys liypoxanthus hypoxanthus , Pucli. 

B.M. 7 c?>12 ¥,2?. (En forCit. Native name “ Di- 
munu.”). 

These rats agree very well with specimens fiom the Oame- 
roons and Gaboon, and not with h . anchietce fiom Angola, 
which is lighter and redder. 

55. Stochomys longicaudatus 9 Tullb. 

B.M. 4 <J, 2 ? ; M.M.N.S. 1 . (En fordt.) 

5C. Malacomys longlpes , M.-Edw. 

B.M. 12 (J, 10 ? . (En forct. Native name “Mamba/') 

57. Colomys yoMngi, Tlios. & Wrought. 

B.M. 5 9 % i M.M.N.S. 4 $ 9 2 ? . (Bord de l’eau; 

one specimen. En forGt. Dans un ruisseau. Dans l'eau.) 

Kershaw has determined a specimen from Luebo us 
C . bicolor; we are convinced, however, that the Colomys 
from Luluabourg is goslingu The colour of the upper parts 
seems to be subject to slight variation, maybe as a result of 
environment, as the specimen collected “ en for&t ” is some¬ 
what brighter and redder than those obtained “ au bord de 
Beau.” 


58. Leggada triton } Thos. 
B.M. 3 c? • (En marais.) 
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59. Leggada bella kasaica , Oabr. 

Rol. K. Soc. Esp. do Iliflt. Nat. xxiv. 1924, p. 222. 

13.M. 8 (J, 23 $ , 3? ; M.M.N.S. 1 <$, 3 ? , 3 young ? . 
(Dans les champs. Local name “ Kampingidi.”) 

The type of this local form is one of the females iti the 
Madrid Museum. 

60. Ilylenomys callewaerti , Thos. 

Ann. & Map. Nat. Hist. ser. 9, vol. xv. p. G07 (1926). 

B.M. 1 ? . (En foi6t.) 

This specimen is the type of the only described species of 
the remarkable genus Hylenomys . 

61. Cricetomys euiint\ Wrought. 

B.M. 1 (J, 3 ? , 1 ?. (En brous8C et forvt.) 

62. Lemniscomys pulchellus } Gray. 

B.M. 22 (J, 10 ? . (En brouBse. Native names “ Tshiba- 
kele 99 and 44 Nahumbantande.”) 

63. Lophuromys silcapusiy Temm. 

B.M. 1 ? ; M.M.N.S. 2 c?, 2 ? . (En foifir.) 

64. Lojdturomys rita , Dollm. 

B.M. 1 ? , 3 ? ; M.M.N.S. 1 <J, 1 ? . (En forflt.) 

65. Dendromus perilei\ M.-EJw. 

B.M. 3 9 ? , 1? ; M.M.N.S. 1 <3\ 1 ? • (En brousse.) 

66. Dendromus whytei) Wrought. 

B.M. 14 <J, 16 ?, 3?; M.M.N.S. 3 ?. (Snr buisson. 
Local name 44 Kapskwayi. ,, ) 

67. Steatomys pratensis , Peters. 

B.M. 10 <J, 17 ?, 1?; M.M.N.S. 2 rf, 4 %. (En 
brousse. Local name 44 Nse.”) 


68. Jhtsytnys nudipes , Peters. 

B.M. 4 <J, 2 ? ; M.M.N.S. 3 <y, 2 ? . (En forfit.) 
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69. Dasymys bentleyai, Tlios. 

M.M.N.S. 1 ? • (Eu £oi6fc.) 

It is rather interesting to tind two so similar species of 
Dasymys living side by side, not only in the same locality 
but in identical environment. The two forms, however, 
cannot be contused, 1). bentleyca being a somewhat larger 
animal, with warmer hi own back and darker ventral surluct*, 
and with a fifth hind foot-pad which is always wanting in 
D . nudipes. Two specimens of bentleyop have been mentioned 
by Kershaw from Luebo. 

70. Pelomys campancr , Huot. 

B.M. lf> cf, 6 ? ; M.M.N.S. 1 ? . (En brousse. Native 
name “ Ditapa.”) 

71. Pelomys minor } sp. n. 

B.M. 18 c?, 4 ? , 3?; M.M.N.S. 2 c? , 3 $ . (En brousse. 
Native name “ Ngongo. v ) 

Type . Adult male, from Saint Joseph de Luluabourg, 
obtained on 7th April, 1924. Collector’s no. 391. 

A small Pelomys with delicate hind feet and an ill-dofined 
stripe along the middle of buck. The general colour of the 
upper parts is a grizzled mixture of yellow and black, very 
much as in P . campance but less olivaceous, the individual 
hairs being black, with a broad subapical band of bright 
ochraceous buff. The rump is slightly tinged with cinnamon, 
and a reddish-cinnamon spot occurs generally before the eai. 
A narrow and not very clear black -stripe runs along the back. 
Lower parts whitish, strongly washed with pale ochraceous 
buff. The short hairs covering the feet are of this last 
colour. Tail blackish above, pale dirty grey below. 

Skull rather similar in form to that of P. campance , but 
with longer less rouuded bullae and a broader palate. 

Dimensions of the type:— 

Head and body 131 mm.; tail 113 ; hind foot 24 ; ear 13. 

Skull: greatest length 30*2 ; basilar length 23*8; zygo¬ 
matic breadth 13*6 ; nasals 11 x 3*5; interorbital breadth 4*6; 
breadth of brain-case 12*3; breadth of palate between the 
anterior molars 2*5; length of palatal foramina 5 ; diastema 
7*4 ; upper molar series 5*3. 

Very similar to P. campance in coloration, this new species 
can be readily distinguished by its dorsal stripe and its 
smaller size, and specially by the shorter and more delicate 

Ann . (fb Mag . AT. Ilist . Ser. 9. VoL xvii. 39 
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hind foot, in which it is also distinct from the other species of 
Pelomys . The length of its foot is, indeed, 21-26 mm. only, 
while in campancr , fall ax, frater , and the other previously 
known species it is 28-32. 

There is in the British Museum a specimen of this species 
from N'gombe, Kasai, collected by l)r. H. Schouteden, 
which appears to be wrongly mentioned by Kershaw (Rev. 
Zool. Afr. xi. 1923, p. 368) under the name Lemniscomye 
yriselda , this name being also iound on its label. 

72. Thryonomye sioinderiamis angohr , Thos. 

B.M. 1 c?, 1 ? . (Brousse bas-fond.) 

73. Cephalophus nyasce congicus , Lonn. 

B.M. 1 ? . (En brousse.) 

A8 there is no skull for this specimen, it is impossible to 
identify it with certainty. 

74. Tragelaphus scrijUus phalerafus, JI.-Ruiith. 

B.M. 1 $ . (En brousse.) 


LX XII.— The Sped an Lewis South American Exploration .— 
IN. On Mammals collected by Sr. Budin in the Province 
of Tucuman . By OLDFIELD TlIOMAS, E.U.S. 

After collecting the specimens from Southern Bolivia 
worked out in the 4 Annals 1 for March last, Senor E. Budin, 
working on Mr. Spedan Lewis’s behalf, made a short visit to 
two localities in the northern part of Tucuman Province, 
where he obtained nearly three hundred specimens, belonging 
to twenty-one species. Of these there is again a new tuco- 
tuco, allied to Ctenomys knight i y and a new subspecies of the 
Peruvian cavy (Cavia Uchudii), whose known range is very 
greatly extended by its capture in Tucuman. 

The other specimens are all of use us rendering more 
precise our knowledge of the distribution of Argentine 
mammalia, and the good series of Akodon and Marmosa are 
particularly likely to be of much value in the future working 
out of these difficult genera. 

We have again to thank Mr. Lewis’s generosity for this 
most useful accession to our National Collection. 
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The following aro the localities at which Sr. Bud in 
woiked:— 

Cerro del Campo , Department of Burruyacu, about 100 km. 
N.E. of Tucuman city. Some specimens obtained at the 
toot of the Cerro, about 800 m., and othcis higher up at 
about 1200-1500 m. 

Norco, about 20 kin. N.W. of Vipos, Department of 
Tiancas, some 80 km. due west of the previous locality ; 
1500-2000 in. 

A few specimens were also obtauiod on the Cerro de Tafi- 
Viejo, between Vipos and Tucuman ; 2100 m. 

1. Myotis dinellii , Thos. 

c?. 2246. Norco, Vipos, 2500 m. 

2. Pseudalopcx gracilis , Burm. 

?. 2051, 2061. Foot of Cerro del Campo, Burruyacu, 
800 m. 


3. Oryzomys longicaudatus , Bonn. 

0 c?i 3 ? . Norco. 

20 cJ, 9 $ . Cerro del Campo, Burruyacu, 800-1300 m. 
2 S . Cerro de Tufi-Viejo, 2400 in. 


4. *Oryzomys / lavescens , Waterli. 
cJ . 2266 ; ? . 2160. fiorco. 

As happens over a great part of Argentina, there are two 
species of Oryzomys —larger and smaller—living side by 
side, and for these the names of longicaudatus and favescens 
seem respectively applicable, distant as are the type-localities 
of each from Tucuman. Even the Brazilian species com¬ 
monly known as 0, eliurus seeniB very doubtfully distinguish¬ 
able from O, longicaudatus. 


5, Andinotnys erfa.r, Thos. 

<J. 2145, 2153 ; ? . 2126, 2157, 2191, 2227, 2245 (yg.), 
2264. Sorco, Vipos, Tucuman, 2500 m. 

“ Lives in round holes, quite clea i, and the inside is car¬ 
peted with very fine straw; feeds on green herbs.”— E. B . 


G. Graomys mediae , Thos. 

J. 2281. Tapia, Tucuman. 

Quite like the typical series from Chumbicha, Catamarca. 
v 39* 
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7. Phyllotis tucumanus, Tlios. 

S. 2173, 2211, 2241 ; ? . 2127. tforco, Vipos, 2500 m. 

“ Caught iu traps set at the mouth of Cuis holes, which 
makes me think they live in good harmony with the Guises, 
as 1 have caught both kinds in these burrows, although in 
other places I have seen small holes, quite round and clean, 
which no doubt belong to them."— E . B. 

8. Ilesperomys venustus, Thos. 

c?. 2002, 2008, 2009, 2011, 2015, 2022,2025,2036,2042, 
2045, 2046, 2065 ; ? . 1995, 1996, 2010, 2059, 2060, 2063, 
2066. Cairo del Campo, Burruyacu, 800 m. 

9. Hesperomys murillus cordovensis , Thos. 

cf. 2189, 2216, 2228. Sorco, Vipos, 2500 m. 

10. Akodon varius simulator , Thos. 

18 (J, 8 ? . Burruyacu, 800 m. 

17 12 ? . Norco, Vipos, 2500 m. 

11. Akodon tucumanensis, All. 

9 d , 3 J . Cerro del Campo, Burruyacu, 800 m. 

32 J, 20 ? . Norco, Vipos. 2500 m. 

In previous papers I find that a number of specimens 
recorded as A . ccenoaus should have been assigned to tucii- 
fnanenaur, but the two species, which live together, are so 
similar that, without an exhaustive examination of the teeth, 
it is impossible satisfactorily to name every individual. 

Most readily to distinguish skulls of the three Akodons in 
the present collection, dividers may be set at 3*2 mm., a 
dimension which will approximately fit the first rnoiar + half 
the second of A. varius simulator, the two first molars of 
tuoumanensis, and the whole row of ctrnosus, 

“Most abundant in the straw-covered fields, and causes 
great damage among the animals caught, devouring more 
desirable specimens. Wheuever a trap was set 1 was sure to 
find one ot these little fellows iu it." 

12. Akodon coenosus , Thos. 

d . 1998, 2024. Cerro del Campo, Bunuyucu, 800 m. 
d . 2136, 2137, 213y, 2141, 2221, 2225, 2226 j ? . 2113, 
2114, 2165, 2215, 2255. ftorco, Vipos, 2500 m. 
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“All the Akodons occur in great numbers in the rushlands, 
where they can be seen running about in broad daylight.”— 
E. B. 


13. Bolomys laetens , Thos. 

c?. 2198, 2209 ; ? . 2143, 2240. Norco, Vipos, 2500 m. 

Additional examples of this remarkable proodont species 
are extremely welcome. It is to be hoped that young indi¬ 
viduals will later be obtained, as the structure of unworn 
teeth is still unknown. 

These specimens are all quite like the type in general 
colour, but their study raises a suspicion that the curious 
blackish species recently described as B . negrito on three 
examples from Aconquija* may be merely a daik or semi- 
melanoid race of B. laetens , with which it agrees in essential 
characters. The three specimens, while widely different 
from B . laetens in general colour, differ among themselves in 
their degree of blackness and in the amount of ochraceous 
wash on their under surface, a colour quite similar to that 
normally found in laetens . Further specimens will be needed 
before the degree of local constancy in this species can be 
determined. 

44 Red-bellied Akodon. This beautiful rodent cannot be 
confused with any other I have sent, and I should be glad to 
hear if it is new. [Sefior Budin captured the original speci¬ 
men in Jujuy.—rO. T.] It lives in the straw-covered fields, 
and I have only been able to capture it in a very small area, 
and have had no success in other localities.”— E . B % 

14. Ctenomys vipertnus , sp. n. 

<?. 2119, 2125, 2149, 2175, 2186, 2230 ; ? . 2128, 2131, 
2192, 2239, 2260. Rorco, mar Vipos, Dept. Trancas, Tucu- 
man, 2500 m. 

<$. 2278 ; ? . 2269. 2270, 2272, 2274, 2275, 2276, 2277, 
2280. Cerro de Tafi-Viejo, Tucuman, 2400 m. 

Externally quite like C. knighti , of the same warm brown 
colour above, rather paler and more drabby below* About 
half the specimens with blackened muzzles and crowns and 
half without. A majority with white axillary patches and 
some with inguinal spots. Indeed, r.ll this group of tuco-tucos 
are very like each other externally, C. tuconax alone being 
of a richer and more chestnut colour. 

Skull decidedly smaller than in tuoonax, averaging slightly 


* Suprti , p. 312, 
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larger than in knighti , to which the species would seem most 
nearly allied. General shape of skull the same, but the 
zygomata decidedly more expanded, and in consequence the 
anteorbital foramina are more widely open. Bullce rather 
narrow, the paroccipital processes less forwardly expanded on 
their lower surfaces—thus, in the type of knighti the antero¬ 
posterior extent of the process is 7’5 mm., while in that of 
viperinus it is less than 6 ram.; in tuconcur, budini , and others 
it is similaily more expanded than in viperinus , in which it 
rarely attains the level of the basion, while it surpasses that 
point in the other species concerned. 

Incisois slightly broader than in knighti , less so than in 
tucumix , their front surface rather darker than in the former. 
Incisive index of type 105°. Anterior cheek-tooth, // 4 , con¬ 
siderably larger than the difference much greater than 
in knighti , where these two teeth are more nearly equal. Ail 
the teeth smaller than in tuconajc. 

Dimensions of the type:— 

Head and body 213 mm. ; tail 76; hind foot 36. 

Skull : greatest median length 53 ; condvlo-incisive length 
53; zygomatic breadth 34*5; interorbital breadth 12; hi- 
rneatai breadth 32 ; cheek-teeth, alveoli, 12 ; crowns 10*7 ; 
oblique diameter of/) 4 4*6, of m l 3‘9. 

Hah. as above. Type from Norco, near Vipos, 2500 m. 

Type. Adult male. B.M. no. 26. 2. 13. 127. Original 
number 2125. Collected 8th September, 1925. 

This is an additional local member of the knighti group. 
The specimens all agree in the skull-characters used, slight as 
they are, and it scorns best for the time being to use a binomial 
name, even if hereafter intergradation is found to occur with 
some of the older known forms. 

The fine C. lewisi , desciibed in the last paper, is also one of 
this group, but differs from all by its much more proodont 
incisors. 

Sr. Budin’s remarkable flair for the capture of tuco-tucos is 
thus again illustrated in the present collection. 

“ These Tuco-tucos, whose capture afforded me great satis¬ 
faction, live on the tablelands above Norco, where the soil is 
soft and humid, and the ground is covered with a kind of 
grass called 4 Aibe.* They are not found in the lower zone 
near Norco, nor on the steep slopes covered with bushes, but 
they abound on the plateau. They aie very timid, and each 
specimen has taken me at least two nights to capture. In 
Tucuman the Tuco-tucos are called Ocultos (i. e., hidden). 
At Tafi-Viejo the species proved to be much more easy to 
trap, as oue may return an hour after setting the trap and 
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find a specimen in it, I had supposed they were a different 
variety from those collected at Norco.”— E. B. 

15. Ctenomys latro , Thos. 

c?. 2048, 2054 ; ?. 2049, 2052, 2053, 2055,2062. E.of 
Cwrro Camp©, Burruyacu, 800 m. 

These specimens agree with those previously in the Museum 
from Tapia and Vipos in the various little characters which 
separate latro trom tucumanus . 

The two are also separable by colour, C. tucumanus 
aveiaging decidedly darker than C . latro , and being without 
the light line which in the latter runs downwards from 
the ear. 


16. Cavia tschudii sodalis, subsp. n. 

<f. 2124, 2130, 2172, 2197, 2208, 2234, 2244, 2257; 

$ . 2151, 2163, 2171, 2190, 2224, 2263. Norco, Vipos, 
2500 m. 

2151 and 2263 are albinistic, of a pale fawn colour. 

Essentially similar to C. t . pallidior , but even paler, the 
upper surface just perceptibly paler and more greyish, the 
belly averaging decidedly paler, practically white instead of 
buffy. 

Dimensions of the type :— 

Head and body 218 nun.; hind foot 3G‘5; ear 35. 

Skull: greatest length 55 ; condylo-incisive length 50. 

An older skull is 58'5 mm. in greatest length. 

Uab . as above. 

Type. Adult male. B.M. no. 26. 2. 13. 150. Original 
number 2259. Collected 27th October, 1925. 

This is a considerably further extension southwards into 
Argentina of the known range of the Cavia tschudii type of 
cavy, already much extended by Sr. Budin's S. Bolivian 
collection, as mentioned in my account of the latter; but, 
instead of being quite like Simons’s Arequipa series, as was 
the case with the Bolivian set, these all have white bellies, 
and may fairly be considered subspecifically distinct, as is, 
indeed, geographically natural. 

From the Paraguayan Cavia aperea azarce , C . tschudii is 
readily distinguishable by its much smaller size. 

“ Found on the straw-covered tableland at 2500 in. Called 
*Coy* in Tucuman, ‘Cuis 1 in S. Argentina. They make 
their burrows under small bushes about 1 metre high, or 
amongst the straw but the holes are always clear rouud the 
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entrance and quite visible. The Coys make one or two well- 
defined little paths leading from the bole out into the straw- 
covered fields. They prefer to make their home on inclines, 
but not on steep slopes. Sometimes the homes have several 
entrances and look like the holes made by Vi Reach as, which 
I had not noticed before with the varieties that live in the 
mountains—that is to say, the Cuises from Tarija, which 
made their lairs in the broken gtound of ravines or under 
stones [the latter were a species of Qalea .— 0. T.].”— E. B . 

17. Galea muateloides } Meyen. 

cJ. 2034, 2039, 2085, 2089 ; ? . 202fi, 2030, 2033, 2056, 
2057, 2101. Cerro del Campo, Burruyacu, 800-1500 m. 

cf . 2109. Vipos, 800 m. 

cj. 2111; 9 . 2187. Sorco, Vipos, 1500-2500 m. 

“ Cuis de Hamas. Caught on very stony broken ground, 
at 1500 m.”—Jff. B . 


18. Sylvilagus brasiliensis gilsoni } Thos. 

2927. Foot of Cerro del Campo, Burruyacu, 800 m. 

19. Didelphia paraguay ensis y Oken. 

(J . 1999. Foot of Cerro del Campo, Burruyacu, 800 m. 

20. Marmosa elegans Cinderella , Thos. 

J. 2086, 2095, 2096, 2098; 9- 2087, 2092, 2105. 
Cerro del Campo, Burruyacu, 1300 m. 

<J. 2120, 2199, 2250; $. 2123, 2129, 2164. Sorco, 
Vipos, 2500 m. 

cJ. 2273. Cerro de Tafi-Viejo, 2400 m. 

The older specimens of this series have well-marked supra¬ 
orbital ridges, and therefore upset the use of this character as 
a universal distinction between the Marniosas of the elegans 
and marmosa groups, the discrimination of whose local forms 
is of such special difficulty. 

The series will be of great value in future work on the 
genus. 

u The largest of the group which I have caught up to now. 
They live in the straw-covered fields, and these specimens I 
captured by setting the traps in the entrance to the holes of 
Cuises. In other places where I have collected Achocayas 
1 have generally found them under stones and tree-trunks 
and in holes made on the hill-sides. Very damaging to 
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specimens caught, attacking the head of the latter and 
extracting the brain.'”— E. B . 

21. Marmoaa sp. (near verax ). 

2110. Estacion, Vipos, Tucuman. 800 m. 

This would appear to be a member of the marmota group, 
with pure white belly and very small feet. More material 
of the group will be needed before the forms contained in it 
can he defined, but it is not improbable that verax extends 
across the Chaco to the present locality, the specimen being 
certainly very like the type of that species. Its supraorbital 
ridges and less pointed skull apparently distinguish it from 
M . elegans pallidior . 

“ Achocaya. Trapped on a stony hill on the banks of the 
Rio Vipos ”—E. 13. 


LXXIII.— A new Myotia/row LadaJc. 

By Oldfield Thomas. 

The British Museum owes to Col. R. Meinertzhagen a 
specimen of a remarkable bat of the genus Myotia obtained 
by him during a recent visit to Ladak. 

While it appears to be a member of the Myotia myatacimts 
group, its colour is so unique as to distinguish it at once not 
only from all other members of the genus, but almost from 
any other bat. 

It may be called 

Myotia meinertzJiageni, sp. n. 

Size and general essential characters as in Myotia my at a - 
cinus. Fur soft and fine, about 5 mm. long on the back. 
Base of interfemoral well covered, but its hinder edge without 
fringe. General colour above a peculiar pale huffy, with a 
pinkish tone in it, something between * 4 cream-buff” and 
“light pinkish cinnamon” of Ridgway, the pallor of the 
colour being equalled by but very few bats. Myotia myotia 
riaoriusy Cheesin., and Glauconycteria variegatue, Tomes, 

E erhaps, resemble it most nearly in this respect. On the 
ead and on the base of the interfemoral the colour is still 
paler, almost white, the hairs on the latter white to their 
roots; on the former, as on the rest of the upper surfuce, the 
hairs are slaty blackish basal ly, pale terminally. Under 



610 Mr. O. Thomas on 

surface superficially quite white, the bases of the hairs 
blackish. 

Sides of face with a tendency to whiskers, which are 
blackish, distinct from the general light coloration, being the 
only hairs on the animal not light superficially. Ears and 
membranes slaty black, structure of the former as in 
M. my si acinus . 

Skull about as in M, mystacinus . Teeth very much worn 
in the type ; small premolars in the tooth-row not crowded, 
the middle one smaller than the anterior ami slightly drawn 
inward* 

Dimensions of the type :— 

Forearm 37 mm. 

Head and body 45 mm. ; tail 35 ; ear 11. 

Skull : greatest length 13*5 ; condylo-sinual length 12 ; 
zygomatic breadth 8; interorbital breadth 3*4; breadth of 
brain-case 6*5 ; palato-siuual length 6 ; front of canine to 
back of m 8 5*2. 

Hab . Ladak. Type from the junction of the Nubra and 
Shyok Rivers. Altitude 10,000'. 

Type, Old female. B.M. no. 2G. 3. 1. 1. Collected 
17th July, 1925, and presented by Col. R. Meiuertzhagen. 

This remarkably beautiful little bat is readily distinguish¬ 
able from any of its allies by its extremely pallid coloration. 

When working out the Indian Myotis in 1915 % I suggested 
that Dobson’s M, nepalensis might be a synonym of ca/igi- 
nnsu8; but in this I w r as probably in error, as the species 
w'ould appear to be distinguished by its white under surface, 
in which latter respect it agrees with M ’. meinertzhageni , 
while it has the dull upper surface so usual in the group. 


LXXIV.— The Godman-Thomas Expedition to Peru .—IT. 
On Mammals collected by Mr, R, W, IIendec in North 
Peru between Pacasmayo and Chachapoyas . By Oldfield 
Thomas. 

After completing the collection in the Junin region, of 
which an account was given in the ‘ Annuls’ for March last, 
Mr, Heudee proceeded to the north of Peru, more or less 
following the route taken on the historic collecting expedition 
of Mr. Osgood, who started on the coast at Trujiflo and 
Pacasmayo and worked right across the Cordilleras to the 

* J. Bomb. N# II. Soc, xxiii, p. 610 (1015). 
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Upper Amazon®, afterwards writing a most important paper 
oil the mammals he obtained. So important was that paper, 
written by one of our greatest autboiities on S. American 
mammals, that it was essential for our knowledge of Peruvian 
mammalogy that specimens from the same area, corresponding 
to the species then described, should be available ior 
examination. 

Mr. Hendec therefore made special efforts to get specimens 
of the same forms as those mentioned by Osgood, and he has 
been so far successful that we are now in possession of many 
new to us, and I have been abba to clear up several points 
about these animals which still remained obscure. 

Such accessions are of particular value, and in supporting 
Mr. Hendee’s journey the (jrodtnati Exploration Trustees aie 
doing a real service to science and our National Museum. 

This consignment consists of 127 specimens, belonging to 
15 species and subspecies, of which one needs description as 
new, while a renaming of the genus u Microryzomys” has 
also pioved to be necessary. 

The localities at which the collection was made are as 
follows :— 

Pacasmayo , on the sea-coast to the noitli of Trujillo, and 
Celendin , Tambo Carnzal , Tamho Jenes^ and Leimabamba , 
at altitudes between 8001/ and 12,000*, in the highlands 
between Cajumarca and Chachnpoyas. 

1. At us musculus , L. 

9 3 , 4 ? . Pacasmayo, sea-level. 

2. Oryzomys xanthccolufi, Thus. 

3 . 129, i;)0, 144, 145, 150, 157, 163, 167; ? . 149,164. 
Pacasmayo, sea-love 1. 

3. Oryzomys albigularis } Tomos. 

3 . 254; $. 242. Leimabatuba. 

Ur. Osgood has rightly commented on the close affinity 
and possible identity of a number of forms related to this 
animal, and described from various localities in Colombia, 
Ecuador, and Peru. 

4. Oryzomys minutus , Tomos. 

3 . 178. Celendin. 

3 . 202; ?. 201. Tambo Oarrizal. 

3 . 206, 215. Tambo Jcues, 12,000'. 

Arising out of the redetermination of the type-specimen of 
Tomes 1 # Hesptromys minutus , mentioned below, an alteration 
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in the name of the common species usually called Oryzomys 
Btolzmanni is necessitated, for there seems no tangible 
difference between Btolzmanni of Peru and minutus of 
Ecuador, although we have but few specimens from the 
latter country, where the species would appear to be rarer 
than it is in Peru. 


5. Oryzomys arenalis , Thos. 

138. Pacasmayo, sea-level. 

Mr. Osgood suggests that the Callao Mub pervvianus , 
Peale (1848), whose type is lost* * * § , may have been based on a 
specimen of this coast-species, which in all probability occurs 
there. 

While I would not deny the possibility of this being the 
case (although the tail of arenalis is longer than that of 
peruvianus , as given by Peale), yet, since the latter was 
afterwards stated by Peale himself to be synonymous with 
Thymomys parvulus, Tsclmdi, which is certainly Mub muscu - 
/w#f, that identification should stand. Mub muaeulus occurs 
in numbers in all this region, living wild, like an indigenous 
mouse, as is indicated by the notes on Mr. Hendee’s Pacasmayo 
specimens of it. 

Whether the Oryzomys does or does not occur at Callao, 
therefore, Peale’s name should be considered as a synonym of 
AIus musculu8 , L. 


6. Thallomyscus (nom. nov.) aurillus , Thos. 

<$. 205, 222, 223. Tambo Jenes, 12,000'. 

In reference to this animal, I am sorry to have to confess 
to a mistake in determination, for which I quite fail to find 
any excuse. When founding the genus Microryzomys \ I 
stated that the type-specimen of Tomes’s Ihsperomys minutuB, 
young as it was, showed the characteristics of Microryzomys 
m all respects. 

In this statement I was wrong, for a renewed examination 
of this type (B.M. no. 7. 1. 1. 112), and especially of its 
teeth §, with the better material wo now possess, shows that 


• Qf. Lyon and Osgood, Cat. Type-specimens in U.S. Nat. Mus. p. 289 
(1009). 

t “ Erste Backenzahn in drei Portionen getheilt,” Tschudi , 1 Fauna 
PeruAna/ p. 178 (1845), 

X Pr. U.S. Nat Mus. lviii. p. 229 (1920). 

§ The skull is now more or less fragmentary, but the essential parts 
—the zygomatic plate, the palatine foramina (which penetrate well 
between the molars), and the tooth-rows—are all available for study. 
The upner molar series measures 81 mm. in length, a dimension never 
equallea in Thallomyscus. 
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it is not a Microryzomys, in the sense then used, but an 
Oryzomys, no doubt of the “ Oligoryzomys” group—a deter- 
initiation which will, unfortunately, carry several incon¬ 
veniences in its train ; for, since minutus was definitely given 
as the genotype of Microryzomys , that name will follow its 
genotype and become a synonym of Oryzomys, while a new 
name will be needed for the genus containing dryas and 
aurillu8 . 

For the latter I would suggest the name Thallomyscus, 
with (Jryzomys dryas , Thoa., as its genotype. 

The common small Ecuadorean Oryzomys will have to bear 
the name of Oryzomys minutus , Tomes, being a different 
animal from that so called in Mr. Osgood’s Peru paper, the 
latter being Thallomyscus . 

Tn the absence of series representing the true Thallomyscus 
dryas of Ecuador, I am unable to express a definite opiniou 
as to the identity of the Peruvian animals with that species, 
and for the present use the name most pertinent geographi¬ 
cally. Put that the two may be found to pass into each 
other I think by no means improbable, though the type of 
dryas has a larger skull than any we have yet received from 
Pei u. 


7. Thomasomys ischyrus , Osg. 

<y. 234, 241, 243, 252, 255; ? . 244, 245, 250, 251, 253, 
25 b. Leimabamba. 

These specimens agree closely with Mr. Osgood's descrip¬ 
tion of Ins Thomasomys ct'nereus ischyrus y although, while 
saying ischyrus is larger than cinereus, ho gives a skull- 
length which is precisely that of the type of the latter. 

On a careful comparison of these specimens with the 
available examples of true cinereus (one, the type, from 
Outervo, and two obtained by P. O. Simons on the Paramo 
above Cajamarca, all localities to the west of the Marafion), 
1 find that there is sufficient difference in Mr. Sendee's 
series—all from the east of that river—to justify the specific 
separation of ischyrus . This difference rests chiefly in the 
shape of the skull, of which in ischyrus the rostrum is 
remarkably narrow and pointed, the nasals elongate and 
pointed behind, the zygomatic plate narrower than in cinereus y 
and less visible from above, while the angle at which the 
zygomata leave the skull anteriorly is much less outstanding 
(“daring"). The interorbital space is broader and more 
rounded, without even the rudimentary ridges found in true 
cinereus. 

These characteristics of ischyrus are all equally found in 
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the next scries, from the Tambo Jenes, whence came the 
specimens identified by Mr. Osgood as true cinereus . They 
should therefore be transferred to itchy rus, of which, in 
agreement with Mr. Osgood as to their degree of distinction, 
they may be considered a separate subspecies. 

“Trapped in dense bush near stiGam.”— It. W. II. 

8. Thomasomys ischyrus eleusis , subsp. n. 

<?. 208, 210, 216, 221, 224; ? 220. Tambo Jenes, 

12,000'. 

General colour daik grey, daiker than in true cinereus, and 
without the warm buffy or ochraceous suffusion found in 
true iscltyrus. Under surface paler grev, the ends of the 
hairs dull whitish, and with but rarely a faint tinge of buffy. 
Ears less black than in ischyrus. Hands and feet whitish, 
with less dark on the metapodials. 

Skull as in iscliyrus, with the same narrow nasals and 
“ champagne-bottle S ’ outline of its zygomatic shoulders, in 
contrast with the more flaring zygomata of cinereus. 

Dimensions of the type :— 

Head and body 126 mm.; tail 141; hind foot 28’5; 
eai 21. 

Skull: greatest length 33 ; condylo-incisive length 30; 
zygomatic breadth 16; nasals 13*6 x 3*7 ; interorbital breadth 
5*5 ; breadth of brain-ease 14 2; upper molars 5*2. 

Ilab. Tambo Jenes ; this being the place in the “Moun¬ 
tains East of Balsas,” where Mr. Osgood obtained the series 
he referred to T. cinereus. 

Type. Adult male. B.M. no. 26.4.1.48. Original num¬ 
ber 216. Collected 14tli September 1025. 

“Trapped in heavy damp forest.”— It. \V. II. 

9. Thomasomys notatus , Thos. 

cJ. 218. Tambo Jenes, 12,000'. 

This beautiful species was discovered in the Cuzco area by 
Mr. Heller, and an additional specimen of it is a valuable 
accession, which also extends considerably its known range. 

10. Phyllotis andium lamlorum, Osg. 

c?. 184,188,192,193,194; ? . 182,183,189. Celcndin. 
<J. 197; ?. 198, 199, 200. Tambo Carrizal, 5000'. 
(Topotypes.) 

6 . 237, 238, 247 ; ? . 229, 230, 231, 239, 248. Leima- 
bamba. 
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In addition to the above we have recently received a series 
of Ph/llotis from Chachapoyas, collected by L. Rutter, so 
that we thus liuve the original scries, including the type, of 
true andium , and topotypes of both P. (indium stenops, 
Osgood, and P, tamborum , Osgood. With regard to the first 
of these [P. a . stenops) 1 cannot perceive that our Chaoha- 
poyas specimens—topotypes—have their “ nasals and rostral 
part of skull decidedly narrower” than in true andium, as 
they are precisely like the Ecuadorean type in these respects, 
as apparently in size and other characters. T should there¬ 
fore be inclined to think that they ought to bo considered as 
true P. andium. On the other hand, Mr. llendee’s specimens, 
above recorded, and also some from different localities in 
Cajumarea, do average rather smaller than true andium , 
with shorler and more slender feet, although there is no such 
constancy in the characters as uniformly to separate them 
from the others. But as a local subspecies tamborum might 
well be recognized. 

11. Akodon mollis , Thos. 

S . 139, 140, 142, 152 ; ? . 141, 143,148, 153, 154, 156, 
158, 165. Paeasmayo, sea-level. 

12. Akodon mollis altorum } Thos. 
cf. 168. Cajainarea, 9200'. 

13. Microxus orophilus , Osg. 

<£. 175, 181, 187 ; ?. 176, 177, 180. Celendin. 

c ?. 225; 226, 227. Rio Utcubamba. (Topotvpes.) 

cf . 203, 211, 214, 217 ; ? . 204, 207, 209, 212, 213, 219. 
Tam bo Jenes, 12,000'. 

These specimens quite agree with Osgood's description of 
“ Akodon mollis orophilus, yi which was based on specimens 
from u six miles west of Leimabumba, near the headwaters of 
the Utcubauibu River. 0 Our specimens from Leiinabamba 
do not agree with the description of orophilus , but those 
above-mentioned from the Rio Utcubamba do, and may be 
considered as topotypes of it. 

While spirit-specimens of Miwoxus and Akodon are most 
obviously distinct by the longer nose and small eyes of the 
ioruier, it is often extraordinarily difficult to distinguish the 
skulls and skins, and 1 cannot guarantee the individual 
identification of every specimen, especially those from 
Celendin. 
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14. Microxus orophilus oriental ™, Osg. 

c?. 232,235,236,240,249 ; ? . 233, 246. Leimabamba, 
8000' 

These specimens differ from true orophilus so much in the 
same way as Osgood's Akodon mollis orientalis is said to do 
that they may be safely referred to that animal, even if the 
local distribution of the two forms orophilus and orientalis is 
rather puzzling. 

With the exception of the specimens of Microxus torques 
from the neighbourhood of the Inca town of Maclm Picchu 
presented to our Museum by the United States National 
Museum, the two present sets of orophilus and orientalis are 
the first examples of Microxus we have received from Peru, 
and form very valuable material towards a knowledge of 
these difficult animals. The relations to each other of Mi¬ 
croxus and Akodon are explained in my paper ou the Cuzco 
collection *. 

The difference in colour on which I distinguished M . torques 
from both orophilus and orientalis is quite borne out by the 
actual comparison of specimens, although the form may prove 
to be rather subspecies than species. 

15. Marmo8a noctivaya , Tschudi. 

c?. Tambo Carrizal. 

I use this name on the basis of my Peru paper of 1920 f, 
but the animal's relationship to Osgood’s M . itnpavida neylecta\ 
from Yurimaguas will need further study. 


LXXV.— On Cyclops americanus, Marsh , 
By A. G. Lowndes, Marlborough College. 


On October 29th, 1925, a female specimen of Cyclops 9 
carrying ovisacs, was taken from the bottom of Coate 
Beservoir, near Swindon. The specimen answered to all 
the available descriptions of Cyclops americanus, Marsh. 

After the eggs from the ovisacs had hatched out the 
specimen was sent to Prof. Bars of Norway, who very kindly 
examined it, and stated that it appeared to be somewhat 
intermediate between C. lucidulus and 0. robustus , yet differing 
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slightly from both. It was, in his opinion, more properly 
referable to C, americ.anus. 


Fig. 1. 



V_ -J 

Cyclops lucidulus. Seminal roccptaclo, X 17*5. 

Fig. 2. 



Cyclops americatius, Marsh. Seminal receptacle, X 175. 

Several other specimens hove been obtained from the same 
spot, and a series.of breeding experiments have been carried 
Ann. <b Mag. If. Hist. Ser. 9. Vol. xvii. 40 
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out. From the eggs that were hatched out from the original 
specimen over a hundred offspring have been examined. 

The seminal receptacle of C . americanus is apparently 

J uite characteristic, and it differs markedly from that of 
\ lucidulus or C.rohustus . In all the adult females obtained 
either directly or by breeding the shape of the seminal 
receptacle has been characteristic. The species must there¬ 
fore be considered as separate from either G. lucidulus or 
C. robust us , and there is no other species with which it can 
possibly be connected. 

Apart from the seminal receptacle, however, two varieties 
have appeared, one having the spine-formula 2.3.3.8 and 
the ofher 3.4.4.4. Both males and females of both 
varieties were obtained from the one original female. 

Drawings showing the seminal receptacle of €• lucidulus 
and C. americanus are given (tigs. 1 & 2). 

It will be noticed that, whereas that of C . lucidulus appears 
as a broad ellipse occupying the whole width of the genital 
segment, and equally coloured over the whole surface, that of 
C. americanus consists of a much smaller and almost circular 
inner area surrounded by a hyaline area. 

C. americanus has not before been recorded as such on this 
side of the Atlantic Ocean, and it is another example of the 
remarkable and apparently correct generalization that the 
freshwater Entomostraca are practically cosmopolitan . 

During the experiments a large number of very young 
females were observed, and it was found that the spine- 
formula was determinable at a very early stage of develop¬ 
ment—certainly before the first antennae had assumed the 
correct number of segments, and considerably before the 
seminal receptacle was in any way mature. 

From these observations it must be concluded that:— 

1. The spine-formula is not of specific value in this 
species at any rate. 

2. Females carrying ovisacs (unless parthenogenesis 
occurs) are adult in so far as their spine-formulae 
are concerned. 

These two points seem to be of considerable importance on 
account of the promiuence given to them by the leading 
authorities in the past. Thus! Prof. Sclimeil considers the 
spine-formulas of little or no specific value. « 

On the other hand, Prof. Bars apparently considers them 
to be of the utmost importance. Profs. Marsh and Herrick, 
of America, are of the same opinion as Bars. 
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Again, Herrick maintains that the presenco of ovisacs in 
the female is by no means conclusive evidence that the female 
is adult. 

A full description of C. americanus and C. rolustus are 
given in 'The Marlborough College Natural History Report,* 
which is now in the press. 


BIBLIOGRAPHICAL NOTICES. 

Save Australia . A Plea for the lliglit Use of our Flora and Fauna . 

By various writers. Edited by Sir James Bahkett, K.B.E., 

C.B., C.M.G., M.D. Macmillan and Co., Ltd. London, 1925. 

Price 8*. Gd. 

This little book is a powerful plea for the preservation of Australian 
fauna and flora, bo much of which is unique and represents an era 
long since past in the reBfc of the world, and is therefore of great 
interest to all nature lovers -not only those of Australia. 

The book is divided into oightcen sections, each written by an 
expert on his subject. It gives many valuable suggestions as to 
the methods of preservation, and will be welcomed by all lovers of 
nature; while those who have not hitherto found time for such 
things Bhould read it and learn what a wealth of interest lies in the 
bush around them. “ Our distinctive Flora and Fauna are not safe 
from extinction; indeed, many interesting and valuable species are 
perilously near extinction ... it is not good for human beings to 
lose touch with Nature . . . young countries are always wasteful of 
their natural resources, and rarely show sufficient foresight to save 
areas for parks, gardens, and playgrounds for future developments.” 

It is true that muoh is already being done to arouse public 
opinion in this direction, especially amongst children, but much 
more is necessary if Australians of the future are to enjoy the rich 
natural beauties of their countiy. G. M. M. 


Carpenter (G. D. Hale). A Naturalist in East Africa; being 
Notes made in Uganda , ex- German and Portuguese East A frica . 
Oxford (Clarendon Press), 1925. Pp. 187, 9 plates, 23 illustra¬ 
tions, and 3 maps. Price 15s. net. 

Durino the Great War, the author was appointed to a hospital in 
Africa whioh was never opened, so he appliod his leisure to col¬ 
lecting insects, and this volume is the acoount of his labours. From 
December 1915 to January 1918 he was moved from one station to 
another, and, with two exceptionally short and busy bursts of active 
servico, he was permitted to pursue his collecting habits. Later, he 
obtained two months 9 leave, oame to Durban, and, passing on to the 
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Victoria Falls, spcnf ton (la)s there in quiet contemplation of that 
marvellous spectacle. After this ho was released, and allowed to 
resume his interrupted work on the tse-tso fl), G/ossina muntitann, 
and arrived at Entebbe a week after the Armistice. 

It is hardly possible to give a concise account of the volume, as 
it consists of diary-like notes of the various insects studied or taken ; 
but an exception must be made ol the pages relating to the Victoria 
Falls, which are fully described and illustrated by ten half-tone 
blocks from photographs and a sketch map. After this follows a 
narrative of a long series of experiments on the edibility of various 
insects when offered to monkeys. Mimicry in Lopidoptera, beetles, 
and flies conclude the volume. 

As previously stated, the volume appeal* especially to the ento¬ 
mologist, as it abounds with observations in the held corroborating 
previous reports. if. D. J. 


PROOEEMNtiB OF LEARNED SOCIETIES. 

GEOLOGICAL 80CIETV. 

June 10th, 1925.—Dr. J. W. Evans, C.If.E., F.R.S., 
President, in the Chair. 

Prof. Herbert Leader Hawkins, D.Se, F.Q.S., exhibited a 
series of Echinoidea from the Portland Stone and the 
Pur beck Dads, and explained that the specimens had a peculiar 
interest by reason of their rarity and good preservation. Buforo 
last year only one species (‘ Eckinobrixm/t ’ brodiei Wright) was 
known from the Portland stone, and this form was represented by 
very few examples, mainly collected in Buckinghamshire. A 
species of Hemicidarie from the sands was the only other Echiuoid 
recognized in the British Portlandian. The work of Lt.-Colonel 
Cunnington lias revealed three excellent specimens of 4 J?.’ brodiei 
in the basement-bed of the Portland Stone (and one from the 
overlying Whit-Bed) ; and, in addition, adequate material for the 
study ot four other species, with indication of a sixth. The 
collection from the basemont-bed comprises 21 specimens, which 
may be classed provisionally as follows:— 

Tetragramma sp. nov. A. 2 specimens. 

Tetragramma sp. nov. B. 10 do. 

Trochotiara thirriai (£tallon) var, nov. 3 do. 

Trochotiara sp. nov. 1 do. 

(?) Trochotiara sp. indet. (radiole). 1 do. 

Hemicidarit sp. indet. (radiole). 1 do. 

Clitopygui brodiei (Wright). 3 do. 

Troekotiara thirriai is a well-known form from the Portlandian 
of Northern France. The occurrence of two well-marked species 
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of Tetragramma is interesting. This genus is essentially of 
Cretaceous date, only two species having been recorded from 
Jurassic strata. Species B shows some resemblance to one of 
these, the imperfectly known 1\ rougonense (Gotten u ) ; hut 
Hpecieg A has an almost Cenomanian aspect. All of the forms 
will he described and figured at an early date. 

At the same time Prof. Hawkins introduced to the Fellows the 
results of a search made by himself in the Middle Ihirbeck Series 
of Durlston Bay, near Swanago, in the summer of 1924. IJrmi- 
ridaris purheckensis Forbes (which was collected from that 
locality about 7/> years ago) has not been recorded from England 
since its first discovery, although it is well known in France. He 
collected J3S tests (mostly crushed, but otherwise complete) and 
innumerable detached plates and radicles, in the course of a few 
days, no fewer than 14 tests being extracted in a single hour. In 
addition, two specimens of an apparently new form referable to 
‘ Pscudodiadema ’ semu latissimo rewarded his efforts. Thus, in 
the course of a few months, after a delay of three-quarters of a 
century, the Echinoid fauna of the Portland Stone has been in¬ 
creased sixfold and that of the British Purbeck Series lias been 
doubled; while tho number of specimens now known from both 
horizons has been enormously multiplied. 

The speaker commented on tho extremely irregular distribution 
of Echinoids in these and other Jurassic strata—a distribution 
which leads to such strange anomalies in collecting as those indi¬ 
cated by the exhibit now shown. He suggested that the irregu¬ 
larity might be ascribed to the known tendency of Echinoids to 
live in restricted clusters (comprising several species of similar 
ecological quality), which scorn to migrate wholesale in successive 
generations. This explanation seemed more probable than any 
alternative based on post-mortem segregation of empty tests by 
the action of currents, since in general the specimens were exqui¬ 
sitely preserved, and often retained their radioles and masticatory 
apparatus. 

June 24th, 1925.-4)^ J. W. Evans, F.R.S., 

President, in the Chair. 

The following communications wore read :— 

1. ‘On a Sagittal Section of the Skull of Australopithecus 
ufricanus By Prof. William Johnson Sollas, M.A., Sc.l)., 
F.R.S., F.G.S. 

The Author, after comparing sagittal sections of tho skulls of 
the Anthropoid Apes, the Hominuhe, and the Taungs skull, 
eonoludes that the last-named presents numerous and important 
characters, by which it difEers from the Anthropoids and makes 
some approach towards the Hominido?. 

He considers that his observations fully justify the claims 
of Australopithecus to generic distinction. 
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2. 4 The Faunal Succession in the Carboniferous Limestone and 
Bowlatid Shales at Clitheroe and Pen die Hill.’ By Donald 
Parkinson, B.Se., F.GhS. 


The rocks described form that portion of the south-oastern limb 
of the Clitheroe Anticline which is included between the Twiston 
and Clitheroe Faults, along with most of the scarp-face of Pendle 
Hill. 

The succession is as follows:— 


Strata. 
Pendle Gait. 

JBowland Shales. 


Pbndlesidb Limestone 
Series. 

Wo abton Shale Skbies. 


Approximate thickness 


Zones and Sub-aonoB. in foot. 

{ Homocera* l&ion (?) . 50 

Eumorphoceraa paeudobilingue . 400 

Ooniatitoa spirals P 9 . 250 

Qoniatitea sphsaricoatriatua l* l . 600 

CEmmonaia parasitica D a . 40 

4 lAthoatrotion arachnoideum D u . 260 

l^Beyrichocerus hodderenae l)j. 800 

Prolecanitsa compraaaus D, ?. 1100 1600 


Clitheroe 

Limestone. 


rSalt Hill Knoll Series. 
< Ooplow Knoll Series. 
[^Chatbura Limestone. 


Ph alula oralis S. ... 900-1400 

Spirifer subciuctua C . 400 

Pnstula nodosa Z-C* . 700-h 

Bttso not scon. 


The lowest beds appear to be of Z ago, but the junction of Z 
and C is an uncertain horizon. The Coplow Knoll Scries is of 
similar facies to tho C zone of County Clare, and the Waulsortian 
of Belgium. The knoll-limestones pass laterally into shales and 
crinoidal limestones. The Salt Hill Series, of S age, shows similar 
lateral variations. The knolls of this group are finely developed, 
and one (Worsaw) is about 1400 feet thick. 

The Worston Shale Series, of probable Dj age, includes most of 
the * Shales- with- Limestones ’ of the Geological Survey maps. It 
is overlain by the hoddrrense goniatite-band, which forms a 
constant feature along the foot of Pendle Hill. 

The Pendleside Limestone proper contains an Upper D coral- 
brachiopod fauna, with Goniatites crenistria at the top. The 
Lower Bowland Shales with G. sphatricostriatus and Posidonomya 
becheri succeed, and these bods are correlated with Pj of Lough- 
shinny and with the Lower Yoredale Series. It appears probable 
that the beds usually referred to Lower P are in reality of D 2 age. 

The Spirale Zone is correlated With P 2 of Lougbshinny. The 
pBcudobilmgue Zone terminates below the Pendle Grit, whore 
another goniatite (possibly H. leion) appears, and forms a con¬ 
tinuous horizon just below the grit. It is suggested that the 
base of the Upper Carboniferous should be drawn here. 

The nature of the junction of the Worston Shales with the 
knoll-limestone is discussed. The shales appear to have been 
deposited on a very uneven sea-floor, the irregularities being due 
to the mode of accumulation of the limestones, and not to inter- 
formational uplift and erosion. This, and other evidence, lends 
support to Tiddem&n’s theory of the origin of reef-knolls. 
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The paper contains faunal lists, and palaeontological notes on 
some ot the corals and brachiopods. 

3. * Cyathoclisia: a New Genus of Carboniferous Corals.’ By 
Miss Janet Mitchell Marr Dingwall, M.A., B.Sc., F.G.S. 

This paper describes certain Tournaisian corals of limited 
range, which are fairly abundant in certain localities in the South- 
West of England and South Wales. These forms agree with 
Clisiophyllttm in their general features, but differ so markedly 
from the Visean species of the genus in structural details that it 
has been deemed desirable to assign to them a new generic name. 
The name Cyathoclisia , suggested by Dr. W. I). Lang, is here 
adopted. The new genus includes forms previously described by 
Arthur Vaughan as Cyathophyllum . 

The members of this genus are simple rugose corals, with a 
characteristically smooth epitheca. The calyx is deep, and from 
the floor rises a sharp spine-like central column. There is a well- 
developed central area, an intermediate zone of tabella), and an 
outer zone of dissepiments. The major septa are numerous, and 
are almost invariably continuous from the epitheea to the centre. 
A short, but often strongly thickened, medial plate is usually 
present. There is a well-developed fossula, occupied by a long 
cardinal septum. The tabellte of the central area are much more 
numerous, and more steeply inclined, than in tho intermediate 
area. 

One species —Cyathoclisia tahcrnacvltim —is described in detail, 
along with its developmental stages. The remarkable variability 
of the species is discussed, and variations are described; but it has 
not been found necessary to create more than one species. 

Cyathoclisia tabernaculum appears to have a limited distribution, 
both horizontally and vertically. So far as is known, it is confined 
to the South-Western Province of the Carboniferous Limestone. 
It appears suddenly in the y beds and then as quickly disappears, 
although a few isolated individuals linger in C. 

Cyathoclisia is contrasted with Clisiophyllutn and Palcrosmilia 
(Cyathophyllum), and its affinities are discussed. It is probable 
that in Cyathoclisia and GlisiophyVum we have an example of 
parallel developments, and the time of its appearance and the 
similarity of structure suggest that Cyathoclisia may have been 
developed from JPalaosmilia. 

November 18th, 1925.—Dr. J. W. Evans, C.B.E., F.R.S., 
President, in the Chair. 

The following communication was read:— 

‘A Revision of the Orbitoides of Christmas Island (Indian 
Ocean).’ By Winfred Laurence Falkiner Nuttall, D.F.C., M.A., 
F.G.S. 

Tho British Museum Monograph of 1900 inoluded a paper by 
Prof. T. Rupert Jones & Mr. F. Chapman on the Tertiary toramini- 
feral limestones, These authors described the smaller foraminifera 
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as well as the larger Orbitoides, the latter group being little known 
at Ihe time when their work was undertaken. 

The Author re-examined the Orhitoides, primarily in ordor to 
ascertain whether with their aid new light could he thrown on the 
a{£e of the beds. In so doing he found that the original descriptions 
of the species were often inadequate, and details wero omitted which 
of recent years have become of prime inq>ortanco in their reoognit ion. 
He has, therefore, been led to make a complete revision of Jones's 
and Chapman's species. He has identified six species of Lcpido- 
cyclina, one species of Miogypxtna, and one of Spiroclypeus. The 
Lepidoeyclines are characterized by possessing no pillars in the 
lateral chamber-layer, and the two megalospheric forms have the 
embracing type of primordial chamber restricted to the subgenus 
Eulepidina. These species are found in Limestone 0, as defined 
in the Christinas Island Monograph, which formation is classified 
as Lower Miocene. The Author lias found a Discoryrfina in 
Limestone 11 as well as in A, no Orhitoides having been hitherto 
discovered in the former. This indicates that these tads are both 
of Eocene age. 

January 6th, 1920.—I)r. J. W. Evans, C.B.E., F.K.S., 
President, in the Chair. 

The following communication was read :— 

4 Fossil Plants from the Nubian Sandstone of Eastern 
Darfur.' By Wilfred Norman Edwards, B.A., F.G.S. 

The plant-remains described in this paper w r ere found in 1924 
by Mr. 0. V. Colchester, Assistant Geologist to the Sudan 
Government, at Jebel Dirra, 75 kilometres east of El Fasher, in 
Darfur. They occur in highly silicilied quartzitic sandstone, 
belonging to tlie Nubian Sandstone, and are the first fossils 
to be found in that formation in Darfur. The species identified, 
which probably grew in dune conditions, are Wei chat l ia reticulata 
(Stokes & Webb), Frenclopsis hoheneggeri (Ettingshausen), 
Dadoxylon mgypt iacum Unger, and indeterminable fern-fragments. 
They afford strong evidence for assigning the beds in which they 
occur to the Lower Cretaceous, or possibly to the base of the 
Upper Cretaceous. 


MISCELLANEOUS 

On some Neotropical Lizards: a Correction . 

Ia Mr. H. W. Parker's paper in the March number, pp. 291-301, 
the following correction should be made:— 

Under Lepidoblepharis microlepis (Noble), on p. 295, line 5, 
the date 1893 should road 1923. 
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LXXVL— On various Mammals obtained during Capt. Wil¬ 
kins's Expedition in Australia . By OLDFIELD THOMAS. 

During C«pt. G. H. Wilkins's collecting-tour in Australia, 
besides the two striking species of rock-wallaby described in 
the January issue of the ‘ Annals’ (suprh, p, 184), a number 
of specimens belonging to other groups were obtained, and I 
have now bad an opportunity of vvoikitig through them. 

On Rock-Wallabies of the Peteqqale pmnioillata- 
assimilis Group. 

Of animals that have been referred to theae two species the 
British Museum now contaius a considerable numbet, mostly 
from different parts of Queensland. Thus there are, firstly, 
the specimens from the Gould collection which were obtained 
on the Liverpool Range, in the Upper Hunter River district 
of New South Wales* and these may be considered as typical 
penicillata , determined by Gray and figured by Gould as 
such. Captain Wilkins collected one of this species at 
Dorrigo, Eastern New South Wales. 

Then to the north we have fine series from Townsville* 
Magnetic island, Inkerm&n, and Bloom bury, 19° to 21° S. lat«, 
which clearly represent Ramsay's P. assimilis , described 
ft om Palm Island, 18° 45' S. 

Ann . dk Mag . & Hist. Ser. 9. Vol zvii. 41 
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But between these two there are series from Westwood, 
near Rockhampton, and Eidsvold, inland of Bundaberg, 
which appear to represent a third species, more or less inter¬ 
mediate between penicillata on the south and assimilis oil the 
north. 

Although it is possible that all three forms may be found 
to pass into each other, it seems most convenient for the 
present to use binomial terms for them, and the intermediate 
one may therefore be called 

Petrogale herberti , sp. n. 

Size as in assimilisy rather smaller than in penicillata . 
General coloration of rather less saturate type than in peni¬ 
cillata, but not so grey as in asMimilis. Head and fore back 
daik grey, rarely as light as in assimilis ; hinder back more 
or less suffused with tawny, less strong and less extended 
than in penicillata . A large blackish axillary patch, succeeded 
behind by a well-maiked white vertical band, much more 
distinct and strongly defined than in either of the allied 
species, though less so than in vtnustula; the black patch 
continued forward on the underside oi the forearm proximally. 
Crown with a median black line, generally sharply defined. 
Ears with their distal halves anteriorly black or blackish, 
averaging much daiker than in assimilis) their inner surfaces 
buffy whitish, not so yellow as in penicillata . Forearms 
biown, those of assimilis buffy whitish; hands black. Hind 
legs and metatarsals brown, digits black. Tail for its 
proximal half brown, about like the fore back, its terminal 
halt black, commonly bleaching to brown, a patch at its base 
dull tawny. It is thus daiker than in assimilis, with more 
black terminally, but much lighter than in penicillata , in 
which it is nearly wholly black ; in its degree of hairiuess it 
is intermediate between the two. 

Skull about as in assimilis^ i at her smaller than in penicillata . 

Dimensions of the type:— 

Head and body 490 mm.; tail 520 ; hind foot 142 ; ear 65. 

Skull: greatest length 104; condylo-basal length 96; 
zygomatic breadth 54; nasals 44x12; interorbital breadth 
17 ; diastema 19 ; secator 6*8. 

Hub . Highlands of South-east Queensland from about 28° 
to 26° S. lat. Type from Eidsvold ; other specimens from 
Westwood, near Rockhampton. 

Type. Old female. B.M. no. 22.12. 29. 9. Original 
number 5. Collected 2nd January, 1922, by T. V. Sherrin. 
Presented by the Trustees of the Godinan Exploration Fund. 
Seventeen specimens examined; 
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Distinguished on the one hand from assimilis by its darker, 
less grey colour, better defined white side-streak, brown fore¬ 
arms, and greater extent of blackish on the tail, and on the 
other from penicillata by its less saturate general colour, 
whiter side-streak, paler under surface, and the reduction of 
the black peniciliation of the tail. 

Named in honour of Dr. G. F. Herbert Smith, Assistant 
Secretary of the Museum, to whose initiative and active 
assistance so much of the success o£ Capt. Wilkins's expe¬ 
dition is due. 


Petrogale puella , sp. n. 

Allied to P . assimilis , but decidedly smaller. 

General coloration very much as iu true assimilis , as 
represented by specimens from Inker man, Townsville, and 
Magnetic Island, paler and greyer than the animals from 
Westwood and Eidsvold described above. No nuchal daik 
streak. Fore back greyish, hind back dull greyish huffy, 
practically quite as in assimilis , but with even less tawny on 
the rump—in fact, the tawny is confined to the base of the 
tail itself. Head grey, without special markings, though the 
crown may be blackish. Proectote of ears blackish. A 
blackish axillary patch, passing into tawny on the sides of 
the chest and inner side of the forearms ; no light streak 
behind it. Hairs of under surface dark smoky grey, washed 
terminally with dull whitish and tawny. Forearms to meta¬ 
carpus and hind legs to metatarsus pale buffy; digits becoming 
black terminally. Tail rather more thickly haired than in 
assimilis , black or coppery for all but the basal four or five 
inches, the dark more extended upwards than iu either 
assimilis or purpureicollis . 

Skull essentially as in assimilis , but considerably smallei. 
Interorbital region less concave; supraorbital edges more 
parallel, less convergent backwards. Muzzle and nasals of 
similar shape. Teeth as in assimilis , the secator of about 
the same size. 

Dimensions of the type:— 

Head and body 450 mm.; tail 500 ; hind foot 140; ear 62. 

Skull: greatest length 93 ; condylo-basal length 86 ; 
zygomatic breadth 49*5 ; nasals 38 x 12 ; iuterorbital breadtli 
15'5 ; diastema 18*5 ; length of secator 7. 

Hub. Central Noith Queensland, on the extreme Upper 
Flinders River, and the Torrens Creek, which runs south¬ 
wards to the Thomson and Barcoo Rivers, on the Gieat 
Divide, near 144° E., 21° S. Type from the Glendower 
Station, Flinders River. Altitude 1700'. 


41* 
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Type . Adult female (secator up and worn, nt 4 not up). 
B.M. no. 25.8.1.50. Original number 218. Collected 
10th November, 1923, by J. E. Young on the Wilkins 
Expedition. Six specimens, adult and young. 

Readily distinguishable from P . ammilu by smaller size 
and parallel-sided intererbital region. Le Souef’s P. pur- 
pureicolli $, found to the west of this locality, is of the same size 
as P. assimiUs , with a basal length of 94*5 mm., as compared 
with 81*5 in the present animal. 

In a young specimen about a foot in length there is a more 
complete median dorsal streak than in the adult, well-maiked 
on the nape and fore back, and only dying away on the rump. 

Petrogale venustula , sp. n. 

A very small species with particularly brightly contrasted 
shouldei-markings. 

Size very small, slightly smaller even than in P . longmam\ 
which is probably the nearest ally. General colour of back, 
in unbleached pelage, warm brown, like “ cinnamon-brown/’ 
darkened by the black ends to the hairs. In bleached 
pelage the back is rufous sandy. Under surface grey, with 
pale buffy tips to the hairs. Face dull fawn. Daik nuchal 
band beginning on the crown and running down to the 
withers, but not strongly marked. Ears with their proectote 
cinnamon at base and dull brown distally, their inner side 
and margins white. Lateral markings strongly developed, a 
large black patch behind the elbow, succeeded by a broad 
and sharply contrasted white band, which fades above into 
grey on the sides of the nape. Hips with the usual anterior 
and posterior bands greyish. Forearms bright cinnamon, 
hands blackish. Hind legs cinnamon, becoming more sandy 
on ankles and feet; ends of toes black when unbleached, 
sandy brown in faded pelage. Tail with its upper surface 
mixed black and buffy, more sandy below, its end incon¬ 
spicuously tufted with black. 

Skull rather smaller than that of P. longmani. Muzzle 
long and slender. Nasals narrow in front, much broadened 
behind, their posterior edge transverse, not a little projected 
backwards in the middle, as in that animal. Supraorbital 
edges sharp, parallel. Palatine foramina short. 

dimensions of the type:— 

Head and body 380 mm.; tail 345; hind foot 102; ear 41. 

Skull: greatest length 83; condylo-basal length 80; 
zygomatic breadth 45 ; nasals 33 x 14 ; interorbital breadth 
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14 ; palatal foramina 3*5; diastema 16 ; upper tooth-series 27; 
aecator 6*1. 

Bab . King River, Upper Daly River, Northern Territory. 

Type . Adult female. B.M. no. 26. 3. 11. 8. Oiiginai 
number 651. Collected 4th November, 1924. Two specimens, 
adult and immature, the former more or less bleached, the 
latter in fresh pelage. Also a separate skull, young. 

This is a most beautiful little species, the sharply contrasted 
definition of the shoulder and axillary markings distin¬ 
guishing it at once from all its allies. It is probably most 
nearly related to the small form I recently described fiotn 
Groote Eylandt— P. longmani *,—of which it may be con¬ 
sidered a continental representative. But in that species the 
maikings are less contrasted and the general colour is much 
greyer. 

While working out this northern Petrogale my attention 
lias been drawn to the characters of various specimens which 
have been referred to P . bracliyotis and P. inornata . The 
first of these was described in 1840, and came from Hanover 
Bay, at the middle of the north-west coast of Kimberley, 
while the second, dating from 1842, was simply recorded as 
from the north-west coast of Australia. Specimens from 
Parry's Creek, at the northern part of the Kimbeiley coast, 
were, however, referred in 1909 f to inornata, so that this 
may be considered as its typical locality. 

The type of inornata is no longer in existence, but, accepting 
the Parry's Creek specimens as repieaentative of it, I find 
that no characters of any importance scpaiate them from the 
earlier described bracliyotis, of which the British Museum 
contains the typical examples. We may therefore dispose of 
the name inornata as being synonymous with bracliyotis . 

But a number of specimens from the river-area south of 
Port Darwin in the Northern Territory—Daly, Mary, and 
8. Alligator Rivera—hitherto referred to brachyotis are clearly 
separable subspecifically, as is, indeed, natural considering 
the quite considerable difference between the locality coiw 
cerned. I would propose to term them 


Petrogale bracliyotis signata, subap. n. 

Size and other essential characters as in true brachyotis , 
but the shouldei-markings, instead of being almost obsolete, 
quite definitely developed—a blackish patch just behind the 


1 


p. 186. 
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axilla, succeeded by a well-defined white vertical streak about 
an inch in breadth. Hip-markings more perceptible than in 
brachyotis . Front of thighs, above groins, with a vague 
brown patch some two or three incites in diameter—not 
visible in true brachyotis . 

Skull as in brachyotis. 

Dimensions o£ the type (measured on skin) 

Head and body 460 mm.; tail 450; hind foot 120 ; ear 35. 

Skull: greatest length 93*5; condylo-hasnl length 88 ; 
zygomatic breadth 51; nasals 37 x 15 ; interorbital breadth 
17 ; diastema 16*3; tooth-series 29 ; secator 6*8. 

Hab. Northern Territory in the district drained by the 
South Alligator River, the Mary River, and the Daly River. 
Type fiom the Mary River. 

Type . Old female. B.M. no. 97.4. 12. 1. Original num¬ 
ber 1225. Collected 14th May, 1895, by Dr. Knut Dahl. 
Received in exchange from the Oslo Museum. Six specimens, 
representing all the above localities. 

Peradorcas. 

From the King River, Northern Territory, and from Milin- 
gimbi, Crocodile Islands, in the same region, Capt. Wilkins 
has sent a number of specimens representing Peradorcas 
concinna canescens, whose distinction from P. ooncinna con - 
cinna they entirely confirm. 

As before, not one of these specimens is so old that it has 
ceased to produce additional molars at the hinder end of the 
tooth-series, as described when the genus was founded. No 
limit can therefore be set as to the number of molars that 
may be produced in the animal's life. 

A specimen of this genus in the Museum collection now 
proves to deserve description. It may be described as 
follows:— 

Peradorcas concinna monastria } subsp. n. 

A Peradorcas with an ashy-grey fore back and tawny 
rump. 

Size a little larger than in concinna* General colour 
somewhat as in Petrogale brachyotis signata , the neck and 
fore back ashy grey passing posteriorly into brown on the 
hind back and strongly tawny on the rump and base of tail. 
Under surface dull buffy whitish, with the bases of the hairs 
smoky grey. Inguinal region and base of tail below stronger 
buffy. Shoulder-markings more strongly developed than 
in other Peradorcas t a well-marked black axillary patch, 
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succeeded by a buffy-whitish streak. Crown dull fawn; 
median line scarcely perceptible. Ears dull brown. Fore¬ 
arms light cinnamon. Hind limbs buffy cinnamon on the 
hips, becoming paler and duller below, with very slight 
terminal darkening. Tail as in canescens . 

Skull rather larger than in coticinna , though this may 
possibly be due to the specimen being older than any other 
in the collection. Interorbital area strongly narrowing back¬ 
wards, instead of being more or less parallel-sided. 

Dimensions of the type:— 

Head and body 350 mm. ; tail 335 ; hind foot 100 ; ear 
(dry) 36. 

Skull: greatest length 78; condylo-basal length 73; 
zygomatic breadth 44; nasals 34x15*3; interorbital con¬ 
striction 10 ; palatal length 45. 

llab. (of type). Napier, Broome Bay, N.W. Australia. 

Type. Old female. B.M. no. 10. 12. 25. 4. Original 
number 14. Collected 10th March, 1910, by G. F. Hill, 
and presented by the West Australian Museum, Perth. 

Readily distinguishable by the contrast between the grey 
nape and fore back with the tawny or cinnamon rutnp, and 
by the greater development of the dark and light shoulder- 
patches. In some respects the coloration suggests that of 
Petrogale brachyotis , or, at least, of P. b. signata , but the 
tawny rump and the short narrowly pointed hind claws show 
that the skin isuiot one of thut animal with a misplaced skull. 

PSEUDOCH1RUS. 

During Oapt. G. II. Wilkins’s expedition to Australia he 
obtained seven excellent skins of ring-tailed opossums—tlneo 
from Ebor, in New South Wales, and four from Bloom bury, 
in middle Eastern Queensland. The former agree remarkably 
well with the type of Pseudochirus laniginosun , which, being 
much faded, is most usefully supplemented by these fresh 
skins. 

But the set from Bloombury differ sufficiently both from 
the North Queensland Ps . 1. incane ns, described by myself in 
1923 from North Queensland, on the one side, and from true 
laniginosus on the other, being approximately equidistant 
geographically between the two. They would appear to 
deserve a special subspecitic name, which might be 

Pseudochirus laniginosus oralis, subsp. n. 

General colour above more grey than in true taniginoeu8 f 
without the slight tawny wash over the hinder back found iu 
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that form ; the grey a deeper and more blackish grey than 
that of inoansnBy fairly uniform from head to rump, and not 
or scarcely edged with tawnjr along the white belly-colour. 
Head dark grey, but little more tawny round the eyes. Ears 
with their proectote black, metentote white, more contrasted 
than in laniginoBUs , and the black extending more on to the 
crown internal to the ear. In incanens theie is practically no 
black, the white proectote very prominent. Arms to wrists 
rich orange-cinnamon or tawny—approaching u Sanford’s 
brown ” of Ridgway,—deeper and licher than in either 
lantginosus or incanens . Outer side of thighs similar, but 
rather less rich. Hands and feet pale tawny, white or 
whitish in the other two races. Tail as usual. 

Teeth rather smaller than in either of the other forms. 

Dimensions of the type:— 

Head and body 320 mm.; tail 340; hind foot 53 ; ear 45. 

Skull: upper length 59 ; condylo-basal length 60 ; zygo¬ 
matic breadth 35*5 ; nasals 21 x 11 ; combined length of four 
upper molars 13*3. 

Hab . Middle of eastern coast-region of Queensland. Type 
from Bloombury, near coast, about 20° 30' S. Alt. 300'. 

Type. Adult male. B.M. no. 26. 3. 11. 28. Oiiginal 
number 489. Collected 10th July, 1924, by Capt. G. H. 
"Wilkins. Four specimens. 

In this subspecies the tawny or cinnamon of the limbs is 
more restricted in area than in lantginosus , but stronger and 
more intense than in either of the other forms, while the 
blackening on the ears and round the sides of the head is also 
characteristic. The giey of the back is less silvery than in 
ineanene, deeper and more intense than in lanigtnosuB } in 
which there is a tawny wash on the back. 

Pseudochirus lantginosus modest us , sp. n. 

A very uniformly colouied race, without marked contrasts 
on head or limbs. 

General colour above a plain pinkish brown, nearest to 
44 cinnamon-drab,” tins colour covering equally the head, 
body, and limbs, without any of the usual grey tone of the 
fore back or the contrasted tawny colour of the limbs. Bides 
drabby, like back, the drab extending on to the sides of the 
belly, and narrowing unusually the dull whitish of the under 
surface ; inguinal region not tawny. Head quite like body, 
but the ears have something of the usual coloration, the pro** 
ectote blackish and the metectote whitish, though the contrasts 
aie less conspicuous than in laniginoBUB . Forearms and hipa 
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outside quite like the back end aides, or with a very faint 
warmer tinge. Hands and feet pale drabby. Tail drabby 
like body, the usual darkening towards the white of the tip 
but little evident; about one-third of the end white. 

Dimensions of the type (measured on the skin) :— 

Head and body 310 mm. ; tail 345 ; hind foot 46. 

Hab. Inland regions of northern New South Wales. Type 
from St. George’s River. 

Type . Adult male. B.M. no. 26. 3. 11. 37. Original 
number 764. Collected October 1924. 

This seems to be a dull inland race in which all the usual 
colour-contrasts are reduced or suppressed. 

Tkichosurus. 

Capt. Wilkins obtained a considerable number of Phalangcrs 
at the various localities ho worked in, so that with those 
already in the Museum we havcover seventy specimens from 
Queensland and New South Wales alone. On laying these 
out geographically, it is interesting to obs-erve what local 
variation occuis among 1 them. 

Commencing with New South Wa ] es, and also in southern 
Queensland (Gin-gin, near Bundaberg, Westwood, near 
Rockhampton, Etdsvold, and Mundubbeia), we have the 
typical T. vulpecula , normally grey, with a very bushy 
black tail, while at the opposite, northern, end of the series 
(Cooktown, Ravenslioe, Bellenden-Ker, Herbert River) wo 
have 7’. vulpecula johnstoni, Ramsay, which is generally- 
strongly suffused with coppery, or wholly coppeiy, although 
a few grey specimens without coppery occur. The tail of 
this race is inclined to be long, and is fairly bushy, though 
not so much so as in true vulpecula, more tapeiing and less 
cylindrical. 

But between these two races (Townsville, Inkerman, 
Bloombury) the Plmlangers, while of the same grey as in 
vulpecula, not coppery as in johnstoni, have noticeably 
shorter, more slender, and moie tapering tails, the breadth of 
this organ at the middle about 30-35 mm. only, while even 
in summer specimens of vulpecula it is from 40-55 mm. in 
breadth and is approximately cylindrical. This intermediate 
race might be called Trickosurus vulpecula mesurus . 

Other characters as in vulpecula , though the fur is a little 
less rich. Skull also quite similar. 

Dimensions of type 

Head and body 435 mm.; tail 256; hind foot 157 ; ear 60. 

Skull: greatest length 79. 

Habi (of type). Inkerman, N. Queensland, 19° dO' S. 
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Type . Adult female. B.M. no. 3. 8. 8. 114. Original 
number 436. Collected 10th September, 1907, by W. 
Stalker. Presented by Sir William Ingram and the Hon. 
John Forrest. Twenty specimens examined. 

To recapitulate the geographical distribution of the three 
forms, T. v, johnstoni occurs from 15° 10' S. lat. to 18° 30', 
mesurus from 18° 30' to 21°, and vulpecula from 22° south¬ 
wards, all along the coast-land and dividing ranges of Eastern 
Queensland. 

Phascogale minutissima sinualis , subsp. n. 

Essential characters of size and tooth-structure (juite as in 
true minutissima of S. Queensland, but the colour, instead of 
the Hus musculus-Yikz hues of the type-form, is rather paler 
above, a clearer greyish, and much paler below—in fact, 
nearly white,—though the hairs are still slaty basally. 
Hands and feet also whitish. 

Dimensions of the type (immature, measured on the spirit- 
specimen) :— 

Head and body 52*5; tail 47 ; hind foot 10 ; ear 8. 

Skull: greatest length 17*3 ; combined length of w 1 ” 3 3*9. 

Hah* Groote Eylandt, Gulf of Carpentaria. 

Type . Immature male, with milk p i still in place. B.M. 
no. 26. 3. 11. 194. Original number 737. Collected 19th 
January, 1925. 

This is a great extension of the known range of Ph. minu - 
tissima 9 which appears to have only been recorded from the 
southern half of Queensland. But I see no differences of 
more than subapecific value in the single Groote Eylandt 
specimen, which is, however, unfortunately immature. The 
development of the milk-secator is just as iti true minutissima . 

Pseudomys ( Leggadind ) delicatulus mimulus , subsp. n. 

Essential characters as in delicatulus of the Northern 
Territory, but the general colour much more sombre, of 
about the tone of the ordinary small grey Melomys of this 
region, the head and back olivaceous mouse-colour, the rump 
becoming dark tawny. Under surface soiled greyish, the 
hairs slaty basally, dull buffy terminally; line of demarcation 
on sides not sharply contrasted. Ears dark brown. Hands 
and feet whitish. Tail pale brown, dull whitish below. 

Skull apparently as in true delicatulus. 

Dimensions of the type 

Head and body 65 mm.; tail 69 ; hind foot 17*5 ; ear 11*5. 

Skull: greatest length 21*4; condylo-incisive length 19; 
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nasals 7 ; interorbital breadth 3*5 ; breadth of brain-case 10 ; 
upper molar series 3 # 8. 

A spirit-specimen measures :— 

Head and body 58 min .; tail 66 ; hind foot 16*8 ; ear 11*5. 
Hah. Groote Eylandt, Gulf of Carpentaria. 

Type . Adult female. B.M. no. 26. 3. 11. 174. Original 
number 716. Collected 6th March, 1925, by Capt. G. H. 
Wilkins. Two specimens, the paratype preserved in spirit. 

The coloration of this island mouse is curiously like that 
so common in Melomys , olivaceous grey-brown with rufous 
rump—very different from that of the uniformly sandy- 
coloured, white-bellied, typical delieatulus . 


LXXVII .—On some Mammals from the Middle Amazons. 
By Oldfield Thomas. 

The British Museum has acquired a number of mammals 
collected by Herr W. Ehrhardt on the Solimoens, Middle 
Amazons, just above Mauaos, and among these 1 find several 
worthy of note. 

The giant Amazonian Squirrels op the 
SUBQENUS UbOSCIURUS. 

The Ehrhardt collection contains six specimens of this 
group, two each of three different forms, from three localities, 
those of each locality being quite identical with each other. 

From Cau&bouca, Parana de Jacare, about 120 km. S.W. 
of Manaos, on the southern side of the Solimoens, there are 
two examples of S,pyrrhonotus , Wagn., closely agreeing with 
the good series we have from Humayta, on the Madeira, the 
type-locality being Barba, near the mouth of the same river. 

Then from Ayapua, about 300 km. S.W. of Manaos, there 
are a couple which, in the puzzling manner shown by 
these squirrels, more nearly agree with specimens in the 
Museum from farther to the east, at Santarem and ou the 
Uiver Tapajos. This form seems so distinct as to deserve 
subspecific distinction. 

Sciurus ( Urosciurus) pyrrhonotus taparius , subsp. n. 

General colour darker throughout thau iu true pyrrhonotus . 
Forehead and crown more distinctly blackened. Greater 
part of back dark grizzled black and buffy. Rump gradually 
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becoming deep rich rufous, which extends down the hind 
limbs to the feet, the tone of a much deeper and more 
chestnut colour than the splendid rufous of pyrrhonotu. *. 
The red, however, does not begin on the back so soon as 
in pyrrhonotus^ the grizzled part continuing to the rutnp. 
Undersurface wholly white, sharply defined on sides. Ears 
red, the proectote partly blackish. Tail not so greatly 
developed as in pyrrhonotus^ usually with a rather longer 
black base. 

Skull large and with heavy muzzle. 

Dimensions of the type:— 

Head and body 295 mm. ; tail (c.) 320 ; hind foot 61. 

Skull, greatest length 65, condylo-incisive length 59*5 ; 
upper tooth-series 10*5. 

Hub. Lower Amazons. Type from Tlrucurituba, San- 
tarem ; other specimens from Villa Braga, llio Tapajoz 
( E. Snethlage ), and Ayapua, Lower Rio Purus (IV. Ehrhardt ). 

Type. Adult female. B.M. no. 8. 5. 9. 26. Original 
number 25. Collected 11th February, 1906, by W. Hoff¬ 
manns. Four specimens. 

This squirrel tends to approach in coloration the more 
grizzled form characteristic of the Madeira river-basin. 

Allied to this is a still darker form from the J urua River:— 

Sciurus pyrrhonotus juralis , sub*p. n. 

General coloration similar to that of taparius , but even 
darker, the grizzled back more strongly blackish, the buffy 
tips of the hairs quite minute. Crown blackish. Ears 
brown rather than red. Back of hips and hind limbs dark 
chestnut, darker than in taparius. Fore limbs scarcely 
rufous, the general effect a dark reddish brown. Tail about 
as in taparius. 

Skull with a long slender snout. 

Dimensions of the type:— 

Head and body 315 mm.; tail 320; hind foot (c.) 63. 

Skull, greatest length 68, condylo-incisive length 61, upper 
tooth- series 9*4. 

Hub. Jurua River. 

Type. Adult male. B.M. no. 3. 9.1.12. Original number 
714. Collected February 1902 by Herr Garbe. Presented 
by the Sad Paulo Museum. 

This is the darkest-coloured member of the group ; its 
white belly shows that the specimen is not melanoid. 

In the slenderness of its muzzle the skull differs con¬ 
siderably from that of the Tapajoz pyrrhonotus , but of the 
taxonomic value of this character I am by no means sure* 
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Finally, Herr Ehrhardt obtained two specimens of a red- 
bellied member of the group, perhaps more splendid in its 
coloration than any other. Another specimen of the same 
form had been collected by Fraulein Snethlage in the same 
region in 1916, and was then referred by me to S. //yr- 
rhonotus ; but, for whatever the distinctions are worth, it 
certainly appears more nearly allied to S, igniventris , of 
which it may be treated as a subspecies. 

Sciurus igniventris fulminatus , subsp. n. 

Like true igniventris by its reddish crown and red under 
surface, but the upper surface is nearly wholly rich chestnut- 
rufous, with but the very slightest trace of grizzling across 
the shoulders,and no huffy tips to the dorsal hairs. Under 
surface rich ochraceous, paler than the deep red of igniventris . 
Crown dark red, ears clearer red. Ilips and hind legs deep 
rich red; forearms, hands, and hind teet paler, ochraceous 
red. Tail very busby, its extreme base rufous, its next two- 
fifths black, the bases of the lmirs buffy-ringed; the 
remainder brilliant ochreous-rufous, the hairs of this colour 
to their roots, instead of being black at base as in igniventris . 
There is, however, a middle ring of a slightly deeper shade 
of rufous. 

Dimensions of the type, measured by Fraulein Snethlage 
in the flesh :—- 

Head and body 252 mm.; tail 293 ; hind foot 65, ear 31. 

Hub. Lower liio Negro, Type Irom Manacapuru. Other 
specimens from Rastaneiro Miri, 200 miles further to the 
north-west. 

7)/pe. Adult male. B.M. no. 20.7. 1.1. Original number 
84. Collected 12th March, 1916, by Fraulein E. Snethlage, 
and presented by the Para Museum. 

By its general red colour, its red belly, and its splendid 
uuicolor ochraceous tail-brush this squirrel surpasses any 
other member of the present showy group. 

Occurring on the same river as igniventris (type-locality 
Marabitanos), I have thought it beat to treat it as a subspecies 
of that animal in spite of its very considerable difference in 
colour. 

The Acouchis or the Myoymocta fbattz Group. 

Herr Ehrhardt has sent six specimens of the green 
acouchis (Myoprocta pratti) % and these, like the squirrels, 
seem to be referable to several local races. 

Tho first of these animals known from this region was the 
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one obtained by Fr&ulein Snethlage at Acajutuba, on the 
lower Rio Negro*, and described by me as Myoprocta pratti 
hmana f. With this there precisely agree three skins from 
the Lago da Arara, in the angle between the Negro and the 
Solimoens, on the north side of the latter river. The deep 
olivaceous colour, scarcely warmer on the hinder back, the 
long rich orange postauricular streaks, the well-haired 
belly, rich orange-coloured, the colour especially brilliant on 
the front of the thighs, and the sharp definition of such 
white as there is down the median ventral line are all similar 
in the examples from these two localities. In the skull, the 
size is the same, and both bullae aud teeth are comparatively 
small. 

Contrasted with this, the following animal from south of 
the Solimoens may be described as 

Myoprocta pratti caymanum, subsp. n. 

Size rather greater than in limana. General colour above 
olivaceous with even less reddish suffusion on the rump— 
indeed, practically none. Under surface very thinly haired, 
the lower belly and inner side of thighs almost naked; yellow, 
not sharply defined laterally, the centre line whitish, not 
sharply contrasted. Crown grizzled black aud ochraceous ; 
postauricular stripes well developed, deep ochraceous. 

Skull of type, although less aged than in the examples of 
limana , larger than any of the latter. 

Cheek-teeth decidedly larger than in limana , in which 
they seem to be quite constant. Front of incisors of a paler 
yellow than the deep orange of limana . 

Dimensions of the type, measured on the skin :— 

Head and body 370 mm.; tail 61; hind foot 80. 

Skull, greatest length 80; condylo-incisive length 67*3; 
zygomatic breadth 37*5 ; length of bulla 15; upper tooth- 
series, alveoli 13*5, crowns 13. 

Hob. Canabouca, Parana do Jacard, south side of the 
Solimoens, about 120 km. to the south-west of Manaos. 

Type. Young adult female. B.M. no. 26. 5.5.42. Original 
number 843. Collected 15th November, 1925. 

Distinguished mainly by the decidedly greater size of the 
teeth. 

Finally, also on the south side of the Solimoens, but to 
the west of the Purus, there occurs 

♦ Further up the Rio Negro river there occurs a Myoprocta , called by 
Wagner Dasyptorta leptura f which by its red colour and darkened back 
would seem to be referable to the real Guianan Acouchi. 

t Ann. & Mag. Nat. Hist. (9) vi. p. 279 (1920). 
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Myoprocta pratii puralis , subsp. n. 

Size as in limana. General colour above olivaceous, but 
the rump and bams with a stronger suffusion of rufous. 
Under surface thinly haired, dull yellowish, not sharply con* 
trasted or defined, the median area inconspicuously washed 
with whitish. Front of thighs dull ochraceous, less brilliant 
than in limana . Postauricular streaks shorter, duller, and 
less conspicuous than in either of the other forms. 

Skull much like that of limana , the bullae a little larger. 

Dimensions of the type, measured on skin :— 

Head and body 330 mm.; tail 53 ; hind foot 77. 

Skull, greatest length 74; condylo-incisive length 63*5 ; 
zygomatic breadth 34; length of oulla 14 6 ; upper tooth- 
series, alveoli 12*6, crowns 12*3. 

Hub. Angle between the Purus and Solimoens. Type 
from Ayapua, about 300 km. S.W. of Manaos. 

Type. Adult female. B.M. no. 26. 5.5.41. Original num¬ 
ber 305. Collected 8th October, 1925. Two specimens. 

Distinguishable from caymanum by lesser size and smaller 
teeth, and from both the other forms by the reddish suffusion 
on the rump and the less development of the postauricular 
streaks. But the dark reddish on the rump is a mere 
suffusion, and in no way comparable to the general deep 
rich rufous found in Af. acouchy. 

The definition of the original u Cavia acouchy” by Erxleben 
as “ corpore olivaceo” might give rise to the idea that his 
animal was merely one of the greenish acouchis of the 
M. pratti group, and not the reddish species of Guiana at 
all. But I have been able to examine the early references 
he gives, those of both Des Marchais and Barrere, on which 
in turn Button’s account was based, and it is quite clear 
that the species relerred to was the reddish acouchi of 
Cayenne. As a matter of fact, many specimens of this 
animal are of a somewhat olivaceous tone, which, in the 
absence of D. pratti , might easily justify the word being 
applied to them. 


LXXVIII .—Two new Subspecies of Callosciurus quinque- 
struitus. By Oldfield Thomas. 

Among a further collection of mammals obtained in Kachin 
by Mr. George Forrest, and presented to the National 
Museum by Lord Rothschild, there occurs a squirrel 
belonging to the rare Callosciurus quinquestriatus of flh&mo, 
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but representing a new subspecies of it, and in working 
this out I find that one of the same group collected by 
Mr. Kingdon Ward also deserves distinction. 

Callosciurns quinquestrxalus , Anderson, typical form. 

Seven specimens of this peculiar striped-bellied Squirrel 
from Bhamo and neighbourhood, while varying in the 
intensity and breadth of the white on the underside, are 
fairly uniform in the antero-poaterior extension of the stripes. 
The white runs forward to the hinder neck aud on to the 
under surface of the forearms, and posteriorly to the inguinal 
region and on to the inner end of the hind legs, sometimes 
reaching the ankles. The median dark line begins on the 
middle of the chest and ends before the inguinal region, 
while the lateral black stripes are restricted to the area 
behind the axillae aud in front of the hips. 

In contrast with this the specimen collected by Mr. King¬ 
don Ward differs in the considerably greater extent of the 
black stripes, and may be described as follows:— 

Callosciurns quinquestriatus imarius, subsp. n. 

General colour above as usual, or rather less suffused with 
cinnamon. Ear-edges less ochraceous. Upper surface of 
both fore and hind limbs more smoky grey. Under surface 
darker throughout, the chin and throat smoky greyish, the 
white lines of the belly narrow, not extending in front of 
the sternum, and posteriorly becoming almost obsolescent 
in the inguinal region; at their maximum they are only of 
about the same breadth as the median dark line, the latter 
extending backwards on to the scrotum. Lateral dark lines 
broad and prominent, black, extending forwards iu continua¬ 
tion with the blackish underside of the fore limbs and 
backwards down the inner side of the legs. Fore and hind 
digits blackened. Tail as in quinquestriatus . 

Dimensions of the type, measured on skin :— 

Head and body 255 mm.; tail 230; hind foot 49. 

Skull, greatest length 52*6, eondylo-basal length 48. 

Hab . Kachin Province, Northern Burma. Type from the 
west flank of Imaw Bum Mountain, 26° 10' N., 98° 30' E. 
Altitude 7000'. 

Type. Adult male. B.M. no. 20.8.7.6. Original number 
20. Collected 21st October, 1919, by F. Kingdon Ward, 
and presented by the Bombay Natural History Society. 

This squirrel is obviously a daikened local subspecies 
of C. quinquestriatus, differing in the greater extent and 
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intensity of the dark lower markings, and especially of the 
lateral ventral lines. It was referred to, but not distinguished, 
in my paper on Mr. Kingdon Ward's Kachin collection of 
1919*. 

On the other hand, the following race differs in exactly 
the opposite direction from the typical form :— 

Callosciurus quinquestriatus Sylvester, subsp. n. 

General coloration above olivaceous, of a less warm tone 
than in true quinquestriatus. Light area below suffused 
with buffy anteriorly, quite white on belly, its extension 
forwards about as quinquestriatus . Dark stripes much 
suppressed, the median one grey-mixed, narrow, commencing 
on the chest and ending on the belly short of the inguinal 
region ; the lateral ones absent or just faintly perceptible. 
Inguinal region and inner side of hind legs broadly washed 
with cinnamon. Ears coloured like head, scarcely more 
buffy. Hands and feet darkened terminally. 

Dimensions of the type, measured on skin :— 

Head and body 225 mm. ; hind foot 48. 

Hab, W. Yunnan; type from the Sehwcli-Salween divide. 
Alt. 9000'. 

1)/pe, Adult male. B.M. no. 25. 10. 5. 31. Original 
number 1032. Collected September 1925 by Mr. George 
Forrest and presented by Lord Rothschild. 

Readily distinguishable by the practical obsolesccuce of 
the lateral veutral black stripes. 


LXXIX .—Nmveaux Bagous d'Asie (Coleoptera y Curcu- 
lionida). Par A. Hustache. 

Bagous humeridens , sp. n. 

Brun-noir, les tibias et les tarses ferrugineux, les dlytres 
pourvus de deux tubercules, 1'un sur l’dpttule, saillant ot dirigd 
en arrifcre, le 2e remarquablement fort, conique, sur le fie 
ioterstrie et au sommet de la ddclivitd postdrieure. 

Rostre aussi long que le prothorax, arqud, pourvu d’un 
sillou lateral au-dessus du serobe. lTroiit fovbold. Anfcennea 
ferrugineuses, la massue pubescente et fonede. Prothorax 
dtroit, subeylindrique, ldgerement dilate vers le tiers ante- 
rieur, faibletnent dtrangld derriere le bord anterieur; disque 
* Jo urn. Bombay N. II. Soc. xxvii. p. 502 (1921). 

Ann . <b Mag . N. Hist, Ser. 9. Vol. xvii. 42 
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illegal, transversalement ondulcS dans le milieu ; pourvu de 
trois bandes de squamules jaun&tres, la medians 6troite. 
Ely tree tiis larges, presque trois fois aussi laigea ensemble 
que le protborax, plans sur le disque, rectangulaires, brusque* 
nient, tris fortement r^trdcis et k ddclivitd presque verticale 
derriire lea gros tubercules, les dpaules couples trfes oblique- 
nient en avant et prolongbes en airifere par un fort tubercule 
conique et obtus; stries etroites, leurs points peu visibles; 
interstiies larges, peu convexes en avant, plus fortement en 
arribre, le 3e un peu gibbeux, subtuberculd et le 5e pourvu 
d’un gros tubercule au soinmet de la ddclivite. Pattes 
elancees; tibiaa bisinubs et cili<$s en dedans JTarses allongbs, 
ctroits, de inline largeur, tous les articles plus longs que 
larges. 

tong. 3*5 mm. 

(Jam BO doe : Kompong-Kddey, types (ma coll.). Bengale: 
Dacca (coll. British Museum). 

Les tubercules humer&ux et apicaux caractdrisent bieu 
cette espece. 


Bayous siamenais, sp. n. 

Court, noir, les tarses ferrugineux, le revOfcement compact, 
j a unfit re, les blytres avec une fascie postmediane ceudrcta 
nrtfguliere, cliaque elytre pourvu en arriere de quatre nodo- 
sit6s arrondies, deux sur le 3e interstrie, les plus grosses, deux 
sur le 5e interstrie et placees en arribre dcs pr<5cbdentea. 

lioetre plus court (J) ou aussi long ( $ ) que le prothorax, 
arqub. Antennes terrugineuses. rrothorax un peu plus 
large que long, pourvu sur les cdtba, vers le tiers antdrieur 
d’un tubercule obtus, assez fortement rbtrbci en avant de ce 
tubercule et le bord antbrieur relevb, les cfltbs parallblos de la 
base au tubercule antbrieur ; le disque inbgal, pourvu d’un 
large sillon median ulus profond k la base. Elvtres sub- 
rectangulaires, ou double aussi larges que le protiiorax, une 
fois et demie aussi longs que larges entre les bpaules, les 
cdtbs parallels jusqu’au tiers postbrieur, les bpaules en angle 
obtus bribvement arrondi et lbgbreraeut saillantes latbraie- 
ment, la dbclivitb postbrieure presque verticale; rbtrbcis et 
bribvement arrondis ensemble au soinmet; le do* presque 
plan avec une impression transversale arqube en avant du 
milieu; stries fines, non ponctubes; interstrie* pairs plans; 
interstries impairs irrbgulibrement convexes, la suture forte- . 
ment relevde au sommet de la dbclivitb postbrieur*, le fie 
interstrie plus fortemeut relevb demure la base, sa 16re node* 
eitb, eu forme de tubercule obtus, place* vers le milieu, la fie 
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moins 61evde au sommet de la ddclivitd, le 7e interstrie irregu- 
li&rement convexe et avec quelques tr b* petites nodosities. 
Tibiaa arqu&*, fortement bisinu^s en dedans et pourvus sur 
leur tranche interne de 2-3 denticules courts, aigus et cili^s. 
Taraes trfcs courts, les 4 articles ensemble moins Tongs que la 
moiti6 da tibia 9 les deux premiers de meme largeui, courts, le 
2e transversal, lo 3e plus large, non bilob^, triangulaire et 
seuletnent aussi long que large. 

Long. 2’5-2 # 6 ram. 

Siam (sans locality pi^cise) : cinq exemplaires ( Bowring , 
British Museum). 

Bagous vicinus , sp. n. 

Noir, les antennes (raoins la masaue), les tibias et les 
tarses ferrugineux, revfctu de squamules serrees, petites, 
gratiuleuses, le prothorax avec une bande latbralo et les 
Elytres avec de petites macules cendrbes, ces macules plus 
nombreuses sur les c6t<$s, et Pune d’elles plus grande, arroudie 
au sommet du 3c inteistrie. 

Rostre k peine aussi long que le prothorax. Prothorax 
transversal, arque sur les cdtcs, le sillon median dtroit, 
plus profond k ses exti^mites, le bord anterieur releve, les 
granules plus gros que ceux des elytres. Ecuason arrondi, 
bien visible. Elytres subrectangulaires, plus longs que 
larges, parallbles jusqu'au milieu, brihvement rdtrecia et 
arrondis ensemble au sommet, les ^paules en angle obtus; 
peu convexes sur ie dos, la ddolivitd posterieure forte; 
stries fines, & points indistincts; interstries subplans, le 3e 
& calus apical petit. Tibias mod£r£ment bisinuris, leur 
tranche interne lisse, sans giatmles rapeux et pourvue seule- 
ment de 3-4 cils excessivement courts. Tarses peu allonges, 
les deux premiers articles de mferae largeur, le ler conique et 
plus long que large, le 2e court, aussi long (A) ®u & peine 
plus long ( ?) que large, le 3e un peu plus large, non bilob<5 
et seuleuient aussi long que huge, le 4e visiblement moius 
long que les trois pr4e£dents ensemble. 

Long. 2'l-2*5 mm. 

Cette espfece a la plus grande ressemblanee avec B. sub¬ 
car inatus^ Gy]].; elle en diff&re par le prothorax plus court, 
moins r^treci en avant, les dlytres un peu plus longs, plus 
rectangulaires, moins oonvexes, le calus apical du 3e inter* 
•trie moins 61ev6, les tibias plus gifcles et surtout par les 
tarses plus 6troits, le 3e article visiblement plus large que 
les pidcddents. 

Inde centkale : Kurda prfcs Mhow (ex 2J. Oordier ), deux 

42* 
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exemplaires, types (ma collection). United Prov. : Knmaon, 
Haldwani Div. (if. (?. Champion ), deux exempiaires (British 
Museum). 


liagout brunneus, sp. n. 

Allonge d’un bruti ferrugineux, les pattes et les antennas 
plus claires, revdtu de fines squamules plates, serrdes, visible- 
ment ponctudes 4 leur centre, d’un jaune gris&tre. 

Itostre plus court que le prothorax, dpais, fortement arque, 
rouge&tre, ponctud. Squamules de la t6te plus petites que 
celles du prothorax, le front plan, fovdold. Prothorax cylm- 
drique, plus long que large, faiblemont rdtrdci dans son 
cinquidme antdrieur, les angles postdrieurs droits, les cdtds 
paralldles ; convexe, le bold anterieur un peu relevd, le sillon 
median ties dtroit et squamuld ; couvert de granules squa- 
mulda assez gros et trds sends. Elytres d’un quart plus 
larges que le prothorax, paralleles jusqu’au milieu, assoz 
brievement arrondis ensemble au sommet, les epaules obliques 
et peu marqudes; dos peu convexe, les stries visiblement 
ponctudes, les interstries d'dgale et faible convexitd, le fte ties 
ldgerement calleux it son sommet, le 3e vers le milieu, les 5e 
et 6e en avant du milieu avec une tache allongde et plus 
claire. Pattes allongdes ; tibias minces, bisinuda et liases eu 
dedans, courhds en dedans au sommet; tarses courts, les deux 

i iremiers articles de m&me largeur, le 2e oblong, 4 peine plus 
ong que large, le 3e triangulaire, beaucoup plus large, nou 
bilobd, le 4e plus court que les trois precedents rdunis. 

Long. 3 mm. 

Tonkin : Hanoi [ C . jYocfor^unexemplaire (mu collection). 
Bagous ovoideus, sp. n. 

Oblong, dtroit, le revdtement gris&tre, les squamules peu 
dislinctes; d’un noir brun, les pattes et les anteunes d'un 
ferrugiueux foncd. 

Itostre gros, plus court que le prothorax, fortement arqud. 
Prothorax grand, peu plus dtroit quo les dlytres, aussi long 
que large, assess fortement ldtidci dans son tiers antdrieur et 
brifeveineut en arribre, les cdtds Idgbrement arquds-divergents 
de la base au tiers antdrieur, les angles postdrieurs obtus et 
arrondis ; fortement convexe, i’impression transversale antd- 
rieure large et assez profonde; sans sillon mddian ; densd- 
ment granuld, les granules mddiocres. Elytres peu plus 
larges que ]c prothorax, en demi ovale, gradueUement rdtrdcis 
dcs les epaules, un peu plus fortement eu arribre, bribvomeut 
arroudis ensemble au sommet, les dpaules obliques et asses 
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blevces; convexes, les stries peu distinctement ponctubes, lea 
interatries avec 2-3 ranga de petits granules, las impairs 
legerement relevbs, aana calua apical. Pattes robustes, les 
tibias larges, lea antbrieurs, on dedans, peu tiexueux, indis- 
tincteinent granules maia ponrvus d’un rang de oils trbs 
courts ; tarses larges et tibs courts, le 2e article transversal, 
le 3e beaucoup plus large et bilobe. 

Long. 2*5 mm. 

Inde: Malabar, deux spbeimens (tna collection). 

Bagons affinis , sp. n. 

Espbce tris-voisino de B. sulcicollis , Hartm., dberite de 
Chine ; elle a la mbme coloration et n’en diffbre que par les 
caracteres suivants :—Prothorax visiblement plus long quo 
large. Elytres uii peu plus longs et un peu plus otroits, les 
bpaules plua obliques en avatit. Tibias, et en particulier les 
antbrieurs, lisaes en dedans, munis seulement de quelquea cils, 
sans aucun granule r&peux. Troiaicme article des tarses uu 
peu plus large que le 2e. 

Bengale : ISarda (F. W. Champion ), dix specimens 
(British Museum). 

i?. sulcicollis et affinis ont un sillon lateral au rostre devaut 
l’oeil, caractbra indiqub par Faust pour B . compertus , Faust, 
dberite dea Indes orientales, mais les uutres caractcres do 
compertus , Fst., ne conviennent pas k notre espece. 

Bagous nodieri , sp. n. 

Tris petit, brun, les pattea et les antennes (maasue fonebe 
exceptbe) ferrugineuses, lea fbmurs parfois rembruuis, revbtu 
d'une couche de squamuleuses d'un gris jaun&tre. 

Rostre aussi long que le prothorax, cylindrique, peu arqub, 
ponctub et brillant. Froth ora x cylindrique, plus large que 
long, faiblement rbtrbci dans sou tiers anterieur, ses edrbs 
parallbles en arribre, convex©, faiblement impressionnb trans- 
versalement en avant, le sillon median btroit et peu distinct, 
densbment granule. Elytres subrectangulaires, une fois et 
demie aussi larges que le prothorax; les bpaules presque eu 
angle droit, bribvement arrondies ; parallbles jusqu’au milieu, 
jrbtrbcis en arribre et largement arrondis ensemble au somniet; 
dos un peu dbprimb; atries fines, leurs points indistincts; 
interstries lbgbrement convexes, sans calus apical. Pattes 
blanches ; tibias minces, bisinubs et liases en aedans ; tarses 
courts, les deux premiers articles de mbine largeur, le ler un 
peu plus long, le 2e seulement aussi long que large, le 3e 



646 


Monsieur A. Iluetaclie ittv 


entier, nn pen plus large que le 2e et seulement aussi long' 
que large, le 4e presque aussi long que lea trois precedents 
reunis. 

Long. 1*2-1*6 mm. 

Tonkin: Hanoi (C. Nodier), quatre spdcimens (ma 
collection). 


Bagoui luteitani# , sp. n. 

Noir, les an tonnes et lea tavses jaunes, revet u de squamules 
d’un gris jaun&tre et cendrees, ces derniorea formant sur les 
interstries impairs des petites taches cendrees, roctangulaires, 
alternant avec des taches foncdos, le prothornx avec trois 
bandes cendrees, la nukliane etroitc. Tarses courts, les 4 
articles ensemble aussi longs quo la moitie du tibia, les trois 
premiers graduellement mais faiblement elargis, le ler conique 
et plus long que large, le 2e triangulaire et aussi long que 
large, le 3e faiblement transversal et entier, le 4e presque 
aussi long qne les trois articles precedents ensemble. 

Rostre arqu^, k peine aussi long que le prothorax, den«4- 
ment squamule, k fine pubescence en dessous. Tfcte convexe, 
ses squamules k peine plus petites que celles du prothorax. 
Antennes entiisrement rousses, la massue pubescent©, ovale, k 
peine plus fonc^e. Protliorax k peine plus large que long, 
mddiocrement reason*© sur son tiers antdrieur, le bord ante- 
rieur l^giremeut relevd, la base tronqude, rectiligne, les angles 
post^rieurs legfcrement obtus, les cOtds rectilignes et faible- 
inent divergents de la base au milieu, sa plus grande largeur 
au milieu ; mod6n$ment convexe, sans sillon median, rim- 
pression transversale antdrieure assez forte. 

Elytres de un tiers plus larges que le prothorax, une fois 
et demie aussi longs que larges ensemble, dchancres en arc k 
la base, les ctoaules arrondies mais saillantes lateralement, 
les cdtds graduellement mais faiblement arqu^s jusqu’au 
milieu, plus fortement en arrifere, brusquement rdtrdcis prfes 
du sommet, ce dernier un pen prolong© en forme de beo 
arrondi; stries fines, leurs points indistincts; squamules des 
interstries plactas sur 3 ou 4 range; interstries pairs plans, les 
impairs Ugerement convexes, pourvus de tr&s faibles nodosites 
oendr4es tennintfes par une tr&s courts soie. Pattes robustes 
squamules et brifcvement s^tulos6es ; tibias 4pai$ et presque 
droits, non r&peux eu dedans, munis de quelques oils tr&s 
courts. 

Long. 2*5-2*7 mm. 

Bengalis : Sarda (F. W. Champion ), quatre specimens 
(British Museum), 
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Par son dessin elytr.nl cotte esp&ce ressemble tin peu & 
J?. chevrolatij Tourn., mai« les dpaules ddbordant la base du 
prothorax la rangent parrni les Bayous, s. nt,; elle se distingue 
aiaement par I’absence complete de calus au sommet des 3e 
et 5e interstries. 


Bagous tonkinianuft i sp. n. 

RevMement dorsal dense jaun&tre, ou brun-gris, le pro¬ 
thorax avec deux batides nnSdianes denudues, larges d la base, 
se r6trocissant en avunt, ^troitament s^parees par une ligne 
gquamul(5e, jaun&tre. Tibias antcrieurs pourvus en dedans 
de 2-3 assez forts denticules cilids. Tarses assez courts, les 
articles ensemble h peu prbs aussi longs que la moitio du 
tibia, les trois premiers de mdme largeur, le ler plus long que 
large, les 2e et 3e seulement aussi longs que larges, 

Kostre aussi long que le prothorax, fortement arqud, densd- 
ment squamule (sauf au sommet) ainsi que la t6te, cette 
dernifere convexe. Antennes d*un brun de poix, la inassue 
fonctie. Prothorax aussi long que large, assez fortement 
rdtrdci dans son quart anteiiour, sa plus grande largeur vers 
son tiers antdrieur, les c6t6s arqu^s en arrifcre, les angles 
post6rieurs obtuscimeut avrondis ; disque un peu inegal, l’ini- 
pression transversale anterieure moyennement forte, le bord 
ant^rieur l(5g6rement relevd, avec un sillon median large, peu 
profond ; pouctud granule. Elytres subrectangulaires, iiigere- 
tnent rdtr&is jusqu’au tiers posterieur, puis brusquemeut 
r6fcr6cis, impressionnda derricre le calus apical et brifivement 
arrondia ensemble au sommet; de ^ plus larges que le pro¬ 
thorax, les £paules peu saillantes, en angle obtus et arrondi, 
peu obliquement coupdes en avant; disque ddprimti, impres¬ 
sion:^ en arc vers le £ anterieur, les sines fines, leurs points 
peu distincts; interstries pairs (dans, le 2e d^primd ; inter- 
stries impairs convexes, en partie ddnudda, le 3e & taches 
altern^es claires et ioncdes, ces derniinea plus ^levees, la 
suture un peu relevde et un peu (Margie au sommet de la 
ddoliviUS posterieure, le 5e k calus obsolete $ revfetus d’une 
couche compacte, un peu brillante, de squamules senses, 
Pattes sans soies; tous les tibias roux, flexueux, arquos en 
dedans au sommet, et les antdrieurs et interniddiaires pourvus 
de 2-3 denticules cilids, les postdrieurs seulement de 2-3 cils. 
Long. 2*5-2 9 mm. 

Tonkin: Pnom Penh, type (ma collection). 

Cette espdce, voisine de B t sumatrensis , Faust, en diff&re 
par 1’absence de calus au sommet du 5e inters trie* 
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LXXX.—A few new African Species of Cetoniine Coleoptera . 

By Gilbert J. Arrow. 

The following are some of the more interesting recent 
acquisitions belonging to the subfamily Cetoniinae in the 
British Museum collection. The two first described are re¬ 
markable for their extreme flatness, an evident adaptation for 
lurking under loosened bark. The closer the bark beneath 
which such an insect is able to squeeze itself the better it 
is able to elude foes of a size to threaten its life, and 
individuals possessing this advantage have obviously been 
favoured in the struggle for existence. 

Placodidus monstrosus , sp, n. 

TotuB fusco-niger, opaoua, valde deplanatua, paulo elongatus, tan*is 
valda abbreviate, solidis: capite donso et oonfluenter punctato, 
clypei niargine antieo fore recto, leviter rofloxo; prouoto grossius, 
medio reticulatim, punctato, illic lovitor imprests, Jatoribns ante 
medium fortiter Bed baud acute angulatia, posticc valde con¬ 
tracts, ante bn«in acute tuberculatia: elytriB longitudinal iU*r 
vcrmiculatis, vis perspicue oostatis, modico latis, parallels: 
pygidio dense varioloso, inflexo, postice fortiter carinato : oorporo 
subtus toto opaco, reticulato, spiraculo ultimo conico: pedibue 
scabrosis, tibia antica arcuata, exfcus minute tridentata, tibiis 4 
posterioribus extus acute unidentatis, apico paulo dilatatis. 

Long. V3 mm.; lat. max. 0 mm. 

Tanganyika Territory: Dodoma (H. L. Andrewes ). 

The unique specimen is a male, as shown by its horizon¬ 
tally reflexed pygidium. 

This aud the following new species agree with the only 
hitherto known form of the genus, P . compransor , Peringuey, 
in their extraordinary flatness, the body in the present 
species measuring 2 mm. in thickness; but they differ 
considerably in the absence of the strong elytral costs of 
P . compransor and the shorter tarsi. P. monstrosus approaches 
nearer to that insect in its broader form as well as in the 
toothing of the tibiee, but the front tibiae are rather strougly 
curved and the three teeth very minute. The hind tibia 
dilates strongly from base to apex aud bears a strong tooth 
externally. The entire surface is closely sculptured, the 
head and pronotum with close, partially confluent, punctures 
and the elytra and lower surface with a fine tracery of raised 
lines running longitudinally. The front margin of the 
clypeus is almost straight and. not much refiexed, and the 
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pronotum is nearly twice as broad as it is long and has a 

depression in the middle. 

Placodidus planissimus , sp. n. 

Totus fusco-niger, opacus, maxirne deplanatus, olongatus, pedibus 
ltttis, fcarsis brevissirais, solidis: capita et pronoto crobre retiru- 
latis, clypoi margine antioo valde refloxo, arcuato : protborace 
quara capita breviori, lateribus ante medium sat acute angulatig, 
postico vakle contracts, prope basin acute tuberculatis: elytrie 
longitudinaliter vermiculatis, baud oostatis, oblongis, purallolis, 
pygidio breviggimo, vertical^ dense transversiuo striolato, oorpore 
subtus toto opaoo, reticulato, spiruoulo ultimo conico: pedibus 
scabrosis, tibia antiea areuata, extus ante apieem obtuse uniden- 
tftta, pedibus posticis sat elongatis, tibiia paulo dilatatis, leviter 
bis in ua tis. 

Long. 13 mm.; lafc. max. 5 mm. 



Placodidus planisnmu8 t dorsal and lateral aspects, X 6. 

S. Rhodesia : Lukosi. 

A single specimen has been presented by the Imperial 
Bureau of Entomology. It is a female and has the pygidium 
vertical, very short and flat, not bent inwards as in the male 
of the species just described. P. planissimus is narrower in 
form and a little flatter than P. munstrosus , the body being 
little more than 1 mm. thick. The tarsi are shorter than 
those of P*. montrosus , the front tibice are shorter and broader, 
with only a single very obtuse external tooth, and the middle 
and hind tibiae are without teeth, the latter longer and more 
uniformly dilated. The clypeal margin is strongly reflexed! 
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rounded, smooth and shining, and the prothorax is relatively 
very small, with the sides sharply angular and acutely toothed 
just before the base. 

Genuchus nasalis , sp. n. 

Niger, nitidus, nudus, angustus, vertioo gibboso, dense ruguloso, 
fronte longitudinaliter profunde impressa, utrinque transverse 
earinata, antico processu lcovi subquadrato, recurvato, leviter 
bilobato, armata, clypeo fere lnpvi, margine antico utrinque 
rotundato, vix recurvato: pronoto quara latitudinem parum 
breviori, utrinque fere l»vi, antioe et lateralitor dense ruguloso, 
ipedio longitudinaliter impresso, sulco grosso punctato, basi 
rotundato, lateribus antico approximate, angulis anticis acute 
productis: elytris fortiter quinque-striatis, intervallis hauil 
costatis, parce et minute punctatis, lateribus gross i us et paulo 
crebrius punctatis: pygidio parce annulato-punctato, utrinque 
late impresso, corporis subtus medio parce punctato, lateribus 
strigoso. 

Long. 10*5 mm.; lat. max. 4 mm. 

Uganda : Shores of L. Isolt or Wamala, 3800 ft. ( S . A . 
Neave , Jan.), Kampala (C. C . Gowdey, Nov.), 

This species has evidently a close resemblance to Genuchus 
ruficornis , Bourg., from the Belgian Congo, but it is a little 
larger and entirely black, without red antennae, and the 
specimens here described have no white spots nor re<L 
extremities to the elytra. The red spots upon the posterio* 
tibiae are also absent. The sculpture appears to be similar 
to that of G. ruficornis , but with less strong punctnration 
upon the elytra, the sides of which are not densely sculp¬ 
tured but shining, with fairly numerous crescent-shaped 
non-confluent impressions. G. nasalis is also closely related 
to G. elongatulus, G. & P., but a little narrower in shape, the 
elytra, but not the prothorax, being rather more elongate* 
The latter is almost as long as it is wide. The quadrate, 
slightly bilobed process projecting forward from the back of 
the head distinguishes it at once from that species. The 
front tibia ie distinctly tridentate and all the tarsi are short, 
but not thick or solid. 

Genuchus crasstpes } sp. n. 

Totus niger, nudus, oerpore subtus nitido, supra fere opaco, 
angustus, subdeproBsus, capite supra gibboso, rugoso, opaco, 
clypeo nitido, sat fortiter punctato, medio longitudinaliter 
carinato, margins antico bilobato, postioo medio carinato t pronoto 
quam longitudinem panlo ktiori, antioe et lateralitor dense 
rugoso, opaco, postioo fortiter punctato, spatio utrinque bsseli 
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lam, nitido, sulcoquo raediano rugoso, opaco, lateribus medio 
angulatis, antice ot postico fere reotis, angulis anticis obtusis, 
basi fere recto, Mcutello toto opaco, rugoio; olytrorum costis 
utrinque 3 intequalibus, nitidis, punctatis, intorvallis rugo^is, 
opacis, lateribus apicibusque fortiter et crebro punct/itis : pygidio 
gibboso, supra rugoso, opaco, subtus fortiter crebro punctato, 
corporis subtus medio fortiter haud crebro punctato, lateribus 
strigosis: pedibus brevibus, crass is, tarsis solidis, tibiis anticis 
obtuse tridoutatis. 

Long. 16 mm.; lat. max. 6 mra. 

Kenya Colony: Maramns District, Ilala, 14 miles E. o£ 
Mtimias, 4500 ft. (S. A . Neave , June). 

I have seen only a single female specimen. 

In size, and apparently also in its general conformation, 
it resembles C. brevitarsie, Moser, but it is shining only 
beucath and upon a small part of its upper surface, and there 
are no yellow spots upon the lower surface. The head is 
swollen above but without tubercular process, the clypeus 
separated by a carina and bent at right angles to the front, 
its surface shining and its front margin bilobed. The 
pronotum is extremely densely sculptured, except in the 
posterior part, and has a smooth shining space at the base on 
each side. It is widest in the middle. Most of the dorsal 
part of the elytra is also very densely rugose and opaque, but 
the sides, the sutural costae, and two discoidal costae arc 
punctured and moderately shining. 

Genuchus felix , sp. n. 

Niger, pronoti margin© basali utrinque, olytrorum margin© externo 
toto et macula juxtascutellari pygidiique lateribus sanguine©- 
rufis, maculisque albidis pronoti puncto utrinque ant© medium, 
singuli oljrtri punotis duobus modianis fasoiaque transversa 
anteapioali, pygidii puncto utrinque uno, decorates, corpore supra 
et subtus setis parvis flavidis pare© vestito: angustus, deplanatus, 
corpore supra et subtus dense sculpturato, clypoo fere laevi, 
margin© refiexo, bilobato, front© antice processu brevi recurvato, 
bilobato armata, postice utrinquo transverse carinato: pronoto 
transverso, antice et l&teraliter dense rugoso, basi et disci utrinquo 
vitta angusta nitidis, fortiter pnnetatis, medio late sulcato, sulco 
crebre et grosse variologo, lateribus rotundato-angulatis, angulis 
anliois paulo product is, basi 1©vitcr rotundato, scutcllo rugoso, 
margin© angusto lmvi: elytris dense longitudinaliter rugosis, 
spatio parvo juxtascutellari laxius sculpturato, subnitido, lateribus 
crebre et grosse punotatis: pygidio crebre et gross© punctato, 
utrinque depresso, corpore subtus gross© haud dense punctato, 
sptraoulo ultimo spinoso-producto: tibiis anticis tridentatis, tarsis 
omnibus compactis, baud breviasimis. 

Long* U mm*; lat max. 4 mm* 
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Uganda: Tero Forest ((?. C . Gotvdey, July). 

There is a single female only. 

Like G. hottentottus , this is decorated both with blood-red 
markings upon the upper surface and with whitish patches 
of powdery matter, but it differs entirely in its very closely 
sculptured surface and the fairly close yellowish setae 
clothing it. The tarsi also are much thicker and more 
compact, with minute claws, and the terminal spiracle is 
situated at the tip of a sharp spine. There is a bilobed 
frontal process and also a short sharp posterior caritia on 
each side of the head, as in G. nasal is . 

Stripsiphcr turneri , sp. n. 

Olivaceus, clypeo, olytris partim, pygidii apice vel toto, an tenuis et 
podibuB plus minuBve rufo-flavidis, pronoti linea tenui laternli, 
nonnunquam interrupta, pygidii augulis antieis corporisquo 
subtus lateribus plus minusve albidis, elytrorum dimidio postioo, 
maculis 4 flavis transverse positis, intordum connexis, exceptis, 
nigro: ovatus, nitidus, sat robustua, capite, pronoti lateribus, 
pygidio oorporeque subtus erecte griBeo-pubescentibuB, capite 
oonfluenter punotato, clypeo modioo exciso, pronoto transverso. 
Bat fortiter punctato, angulis anticiB fero aeutis, posticis fero 
rectis, basi leviter trisinuato, elytris sat fortiter parum regularitor 
seriato-punotatis, pygidio sat subtiliter ruguloBO: ( d) tibiis an- 
ticia brovissime bidontatis: ($ ) tibiis anticis latis, tridenfcatis, 
tarsi s brevioribus. 

Long. 12-14 mm.; lat. max. G5-8 mm. 

Pondoland, Cape Pkov. : Port St. John ( R . & Turner , 
Sept.-Jan.). 

Mr. Turner took about a dozen specimens of this species. 
It resembles S . jansoni , Per., in form and markings, but the 
upper surface is much more shining, without trace of the 
dull bloom found in the latter. The clypeus is more deeply 
notched in front, the pronotum is greenish instead of black, 
the elytra are without distinct costae and the third tooth of 
the front tibia is obsolete in the male. The elytral pattern 
is the same, although rather variable. The posterior half of 
the elytra is black, with two yellow spots on each side, which 
may unite into a curved transverse band. The black area 
curves forward towards the black-spotted shoulders and some¬ 
times reaches them. The Bcutellum and the elytral suture 
behind it are dark green like the pronotum. The two sexes 
are alike in coloration and general form, but the female is a 
trifle broader and more convex, with shorter tarsi and 
antennal dub. 

& jansoni , P4r., was described from a male and female in 
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the collection of Mr. 0. E. Janson and the above com¬ 
parison is made with the male, which I regard as the type. 
The female is entirely black and differs considerably in 
the sculpture and shape of the thorax. Although it is not 
impossible, there is not sufficient evidence that the two 
specimens belong to the same species. 

In the recently published Catalogue by Schenkling, 
Stripsipher is treated as a subgenus of Ayenius, but I prefer 
to separate it on account of the more prominent eyes. 

Stripsiphcr spectralis, sp. n. 

Flavus, capite postice, pronoti utrinque linea curvatn, elytrorum 
sutura, marginibuB, basali exoopto, nngulis posticis maculaque 
post-mediana prope suturam, pygidio, apice excepto, corporo 
subtus tarsisque posterioribus nigris, pronoti marginibuB 
lateralibus, scutello, elytrorum puncto parvo juxta-laterali, 
pygidii angulis anticis corporisque subtus lateribus plus minusve 
albidio: modice elongatus, plonatUH, nitidus, capito, prouoto 
untioe, pygidii apico oorporeque subtus nlbido-pubesceiis, capito 
dense punctnto, elypoi inargine antico leviter hinnato, prouoto 
further, antico subrugoso, punctuto, quam longitudinem vix 
latiori, angulis anticis paulo obtusis, ])osticis rotundatis sod 
doplanatis, basi fortiter arctiuto: eljtris imequaliter rugose 
punctatis, linois nonnullis indistinctis longitudinHlibun, apicibus 
lateribusque posticis dense strigosis: pygidio oorporeque subtus 
puuctato-rugosis. 

Long. 10*5 mm.; lat. max. 5*5 mm. 

Pondoland, Gape Prov. : Port St. John (R. E . Turner , 
Sept.). 

A single male specimen only was found. It closely 
resembles the male of S. flavipennis , G. & P., which occurs 
in the same locality, but is a little smaller, more roughly and 
densely sculptured, and therefore less shining. The pattern 
also is different. The clypeus is longer, its front margin less 
reflexed, the prothorax is smaller, less broad behind, less 
convex and more TUgose and, instead of being uniformly 
coloured, is black with a yellow median stripe, dilating a 
little at each end, and an oval patch on each side. The elytra 
have a similar coloration to those of S . flatipennis, but the 
juxta-sutural black spots are not united aud only a single 
white spot (near the middle of the outer margin) is present. 

The club of the antenna is rather longer than that of 
the male 8. Jlavipennis , in spite of the small size of the 
specimen. 
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Ccelocorymu opacicauda , sp. n. 

Niger, nitidus, pronoto postice elytrisque fusco-rufis, vel totus nigor: 
oblongus, subcylindricus, oapite fortiter punctato, transverse 
cornuto, olypoo quadri-lobato, lobis recurvatis, duobus anticis paulo 
divergentibus: pronoto fortiter punctato, antice retuso of dense 
punctato: elytris profunde punotato-striatis, apicibus minute et 
dense punotatis: pygidii lateribus subtiliter dense striol&tis, 
medio laevi. 

Long. 17-19 mm.; lat. max. 8*5-10 mm. 

Kenya Colony : Aberdare Mts., 10,000 ft. (ff. L. Andrewes, 
July). 

Three male specimens were taken. 

The third species referred to this remarkable genus, which 
has the outward appearance of the Dynastidsc, this closely 
resembles C. runsoricus and darwinianus , of Kolbe, and 
especially the former, but it may be readily distinguished by 
the pygidium, which, instead of being shining and strongly 
punctured, is finely and closely striolate except in its median 
part. In other respects C. opacicauda differs only very 
slightly from C. runsoricus . The frontal horn is a little 
more elevated, the four clypeai lobes are a little more 
produced and the anterior ones slightly divergent, the pro¬ 
sternum is rather more strongly punctured, the elytral strise 
are a little deeper and the apical margins more finely and 
closely punctured. 


LXXXI.—• A new Genus o/Tetriginae from Tahiti 
( Orthoptera , Acrididsc). By B. P. Uvarov. 

Hydrotetrix, gen. nov. 

Probably allied to Mazarredia , Bol., but more robust, with 
abbreviated and tectiiorm pronotum and without elytra or 
wings. 

Antennas filiform; their base at the level of the lower 
margins of the eyes. Head somewhat projecting above 
pronottem; frontal ridge in profile distinctly rounded* 
prominent between antennae; fastigium of vertex narrower 
than an eye, truncate in front, bi-impressed, with the lateral 
margins strongly raised, sublobate. Pronotum not covering 
the whole of abdomen, decidedly tec ti form, truncate in 
front; median keel compressed, sharp, in profile well raised 
and convex in the anterior half, rather suddenly lowered, 
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but not depressed, behind the middle; posterior process 
broadly obtusangulate behind ; lateral lobes oblique, with 
the hind angle laminate, directed obliquely sideways, 
rounded apically. No elytra or wings. Anterior femora 
little compressed, with straight margins ; middle femora 
distinctly compressed, with the lower margins wavy. Hind 
tibiae very slightly expanded towards the apices. Iiind tarsi 
compressed, with the first joint somewhat longer than the 
third. 

Genotype : Hydrotetrix cheesmancB , sp. n. 


Hydrotetrix cheesmance , sp. n. (Pig. 1.) 

¥ .—Face shiny, sparsely and very minutely granulose. 
Fastigjum trapezoidal, not deeply impressed ; vertex behind 
without transverse ridges. Pronotum tectiform, between 
the shoulders somewhat inflated, just behind them broadly 

Fig. 1. 



and shallowly bi-impressed and the median carina lowered ; 
the inflated portion with some short, feeble, and irregular 
longitudinal rugosities; hind process with the surface un¬ 
dulated, shiny and with scattered granules like the whole of 
prouotum, with a pair of very faintly indicated and irregular 
supplementary ridges. Lateral curium distinct near the 
front margin and at the shoulders. Lateral lobes with the 
surface strongly uneven, with two scarcely perceptible short 
supplementary carinulae^in prozona. Front femora scarcely 
compressed. Hihd tarsi more than half the length of hind 
tibiie. 

Dark brown, shiny, somewhat blackish on the pronotum, 
which is paler laterally* especially on the lateral expansions 
of the posterior process. Hind tibiae and tarsi pale testa* 
ccous 4 apices of tarsal joint a little darker. 
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Total length 12 mm.; pronotum 8; hind femur 6‘5. 

A single female taken swimming at the lake Vaihiria, 
Tahiti, 18. vii. 1925, by Miss E. Cheesman. 

Hydrotetrix aspera , sp. n. (Fig. 2.) 

<?.—Smaller and more roughly sculptured than the geno¬ 
type. 

Face very finely, but densely granulose. Vertex deeply 
bi-impressed, with a distinct transverse ridge behind. Pro¬ 
notum strongly tectiform, not inflated between the shoulders 
and scarcely impressed behind them; the whole surface very 
densely granulose, with some larger tubercles, especially on 
the hind process, and with a pair of very short, but sharp, 
submedian ridges between the shoulders, and without supple¬ 
mentary ridges on the process. Lateral lobes each with two 
short and sharp supplementary rides in prozona. Front 
femora distinctly compressed. Hind tarsi shorter than half 
the length of hind tibiae. 

Fig. 2. 




Hydrotetrix atpera f sp. n. 

Dark brown, dull; pronotum with an indefinite angular 
transverse dark fascia behind the shoulders. Hind tibiae 
blackish, with the base testaceous; hind tarsi testaceous, the 
apices of their joints blackish. 

Total length 10 mm. ; pronotum 6 ; hind femur 5. 

The type is from near Papeete, 2000', Tahiti, 7. v. 1925 ; 
a female paratype from near Papeete, 3000', Tahiti, 80. iv. 
1925 ; a larva from near Papeete, iv-v. 1925 (Mss E. 
Cheesman) ; all taken swimming, except the paratypic 
female, reddish-brown above, which was taken on reddish 
soil. 

The types of the two new species described in this paper 
are deposited in the British Museum, together with other 
material brought home by the ‘St. George’ Expedition. 
I am obliged to Miss E. Gkeesmau for illustrating the paper. 
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LXXXII .—Descriptions and Records of Bees .—CXI. 

By T. D. A. Cockkkkll, University of Colorado. 

Acantkopus splendidus urichi y subsp. n. 

<J.—Larger and more robust than the continental form. 
Wings a little longer, with strong blue-purple tints (rosy 
purple in the typical form). Abdomen broader, less highly 
polished, bluish green. 

Trinidad, B.W.I. (F. W. Urich). 

I have true A. splendidus (Fab.) from French Guiana; 
according to Schrottky it extends to Bahia and Manaos in 
Brazil. A male from the Amazons, from F. Smith's 
collection, is typical in form, size, and colour of wings, but 
the abdomen is magnificent blue. In Schrottky's key it 
runs to A . excellent, Sky., but it is not that species. 

Exarete dent at a (Linne). 

Trinidad, B.W.I. (I/rtcA). 

New to Trinidad. Hart (1896) recorded E . nitida, Perty, 
from Trinidad. 


Exarete smaragdina (Gudrin). 

Trinidad, B.W.I. (Urich). 

New to Trinidad. The specimens include the ordinary 
form with green abdomen, and a variety (var. cyanescens, 
nov.) with the hind margins of the segments broadly purple- 
blue. The variety is in both sexes. 

Euglossa ( Glossura) piliventris (Gudrin). 

Trinidad, B.W.I, (Urich). 

New to Trinidad. E . cordata (L.) is also common in 
Trinidad and was long ago recorded by Friese. 

Xylocopa frontalis caruleomicans , Enderlein. 

In 19121 recorded X. frontalis mono from Independence, 
Brazil. This was the form with the wings shining purple- 
blue, separated as a distinct variety by Euderlein in 1913. 
X. frontalis is not uniform in its wide range, and it is possible 
to distinguish a number of local races, as follows:— 

Xylocopa frontalis calUchlora (Cockerell, 1911). 

^Described from Peru. 

Enderlein (1918) described it as viridimicans . 

4nn. & Mag . N . Ilist. Ser. 9. Vol. xviL ** 
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Xylocopa frontalis frontalis (Olivier). 

Described from Cayenne. 

Female abdomen with dark red bands (black in all the 
other varieties); wings dark, suffused with lilac. Goes 
south to Paraguay. 

Xylocopa frontalis nitens (Lepcleticr). 

Described from Cayenne. 

Wings of female black, with violet reflections, and the 
lower border suffused with coppery. I have used this name 
in place of the preoccupied motto (Fabricius), but have not 
seen any specimens with the wings as Lepeletier describes. 

Xylocopa frontalis fabricii , subsp. n. 

$ .—Wings black, shining, violaceous, tending to greenish, 
but with no coppery or brassy colour ; form more slender 
than in carulcojnicans (width of abdomen 12 mm.); third 
abdominal segment at sides posteriorly with a transverse 
densely rugoso-punctate band ; succeeding segments with 
similar rugose areas; fourth segment with scattered strong 
punctures. 

Type from French Guiana (“Guyane, Maroni ”). Also 
from Surinam and Para, Brazil (W, M . Mann). 

This I take to he the genuine mono , but that name is 
preoccupied by Swederus. 

Xylocopa frontalis roseata , subsp. n. 

$ .—Wings brown, subtrauslucent, shining pale greenish- 
golden, the outer margin broadly pale rosy. Abdomen 
12*5 mm. broad; sculpture similar to that of the last, but 
third segment more strongly punctured at sides, and the 
rugoso-punctate areas much less compact. The clypeus has 
very coarse punctures and no distinct smooth line. Two 
from Ecuador ( Button ), sent by Mr. Uricli. The precise 
locality is not known. This may possibly be the female of 
X . frontalis quadrimaculata , Meunier, based on the male 
from Quito. The wings are much more rosy and less green 
than in callichlora 9 which occurs on the coast of Ecuador. 

Xylocopa frontalis trinitatis , subsp. n. 

? .—Wings black, coloured as in the mainland fabritpi, 
but duller, less shining. Abdomen 13 mm. wide; third 
segment without rugoso-punctate patches at sides, fourth 
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with weak patches; punctures on fourth segment sparse. 
Three from Trinidad, B.W.I.f/^ IV. Urich) ; also males, with 
the usual characters of A", frontalis . 

Xylocopa appendiculata , Smith. 

2 .—Suifu, Szechucn, China, Sept. (i). C. Graham) ; 
Kiating, China, 1500 ft. [Graham), Both U.S. National 
‘Museum. The Japanese Xylocopa is hardly to be separated; 
it must stand as AT. appendiculata circumvolans (Smith;. 

Xylocopa darwini , sp. n. 

$ .—Length 21-23 nirn., anterior wing 17*5 to 18. 

Black, with long slender wings, which are dark fuliginous, 
with obscure green tints within the cells, very faintly 
violaceous beyond ; pubescence black; middle tooth of 
lahrum similar to lateral ones, and fully as long, but slightly 
larger; tip of scape and second antennal joint red; third 
joint about as long us 5 + 6 ; upper lobe of laminate process 
on outer side of hind tibiae broadly rounded, much less 
produced than lower. This is an extremely puzzling form, 
related to X. transitoria, Perez, and A", carhonaria , Smith, 
for which it appears to have been taken. There is a speci¬ 
men from the same locality in the British Museum under 
carhonaria, which it exactly resembles superficially. How¬ 
ever, X . carhonaria (which 1 have from Mexico, apparently 
correctly determined) has the scutellum ordinary, whereas 
X . darwini has it angulate in profile, the apical part vertical 
or subvertical. This last character should place it in 
X . transitoria, which, however, is described as having the 
median tooth of labrum small and globulose. The species 
from Guayaquil, which I have hitherto identified as X . tran¬ 
sitoria, is certainly different, having the labrum as described 
by Perez, the wiugs diorter and quite differently coloured, 
the abdomen more strongly aud less closely punctured, and 
the upper lobe of process on bind tibiae pointed. In appear¬ 
ance X\ darwini is exactly like X . ordinaria , Smith (La 
Uioja, Argentina, Giacometti ), but it differs by the more 
evidently truncate scutellum, the much less violaceous wings, 
and the much finer punctures of abdomen. Compared with 
X . hrasilianorum (L.), from Paita, Peru, Xdarwini differ 
at once by the more elongate and differently coloured wings, 
the structure of scutellum and labrum, and the complete 
smooth median band on clypeus. 

2 S,—Chatham Island, Galapagos (U.S. National 

Museum). 


43* 
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I examined Smith’s type of X. carbonaria (Tapajos, Brazil) 
and X. ordinaria in the British Museum, and noted : ordin- 
aria is large f with very dark wings; carbonaria also has 
dark wings, but is much smaller. The wings are shining 
purple and blue, the same colour in both specieB. The 
anterior wing is 21 mm. long in ordinaria , 17 mm* in car¬ 
bonaria . The middle tubercle of labrum in carbonaria is 
nearly like the lateral ones, in ordinaria it is shorter and 
more elevated. Meade-Waldo placed both species in the 
X. brasilianorum aggregate. X . transitoria is said by P6rez 
to come from Argentina and Merida, Venezuela. It is 
almost certain that it is composite; Argentina, being first 
cited, may be designated the type-locality. 

1 looked up the Fabrician specimen {c?) of brasilianorum 
in the Banks collection at the British Museum. It has 
anterior wing 18 mm., width of head 6 mm., width of thorax 
to outer margins of tegulro 9 5 mm.; abdomen quite long, 
hind margins of segments broadly dusky. This is very like 
X . augusti , Lep., but too small. It appears to be brasili¬ 
anorum as generally understood. 

In the old Hope collection at Oxford is a specimen of 
2 X. tranquebarica (Fab.) labelled brasilianorum and said 
(of course, erroneously) to be from E. Brazil. Another male 
44 brasilianorum ” at Oxford is X. frontalis , Oliv.; the label 
is an old one on blue paper. The specimen is peculiar for 
having on each side a branch from the second intercubitus 
extending a short distance into the cubital cell. 

Mesotrichia tambelanensis , sp. n. 

2 .—Length about 25 mm., anterior wing 21, width of 
head 7*4. 

Black, robust, thorax above and mesopleura densely 
covered with bright fox-red hair, first abdominal tergite 
thinly covered with the same; clypeus strongly punctured, 
with an impunctate median line; flagellum, except basally, 
dusky ferruginous beneath; hair of face thin, dull ochraceoua 
and black mixed, the general effect dark; cheeks with dull 
pale yellowish hair; tegulse black. Wings dark fuliginous, 
shining violaceous. Legs with black hair. Abdomen 
shining, broad, well punctured, apex with black hair. 

8 2.—Big Tambelan Island, about 100 miles west of 
Borneo ( W\ L. Abbott , U.S. National Museum). 

Very closely resembles the Philippine Is. M. cuemosensis , 
Ckll., but the wings are violaceous throughout, the first 
abdominal segment has red hair, the secodd is more coarsely 
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and less closely punctured, and there is much more red hair 
at sides of thorax. 

Mesotrichia sinensis (Smith). 

Shin Kai Si, Mt. Omei, 4400 ft., Szechuen, China, 
Sept. (D. C. Graham ) ; Suifu, Szechuen, October (Graham)* 
All in U.S. National Museum. 

Megachile lagopoda seitziana , Cockerell, 1925. 

Mr. J. D. Alfken writes me that the above name applies 
to an Algerian subspecies which he described in 1914. His 
account merely refers to the darker hair, and he ends by 
saying, “This melanic form may be called M. nigricans” 
It appears, however, that nigricans is not available, Cameron 
having described a Liihurgus as Megachile nigricans in 1898. 

Anthidiurn atricaudum , Cockerell, 1926. 

Since this Peruvian species was described, and while it 
was awaiting publication, Fiiese published the same insect 
as A . piliventre . This would be the valid name, were it not 
that Friese himself published an African A . piliventre in 
1913. 


Osmia carulescens dutti (Cockerell). 

Osmia dutti , Ckll., 1922, differs ( $) from 0. carulescens 
by being smaller, with white hair on head and thorax, the 
general aspect being quite distinctive. Mr. C. Dover 
referred it to O. carulescens on the ground that the descrip¬ 
tion showed no differences of specific importance. I thought 
he was mistaken, but at my request Miss Qrace Sandhouse 
examined the genitalia of a cotype C. dutti, and found them 
exactly as in carulescens . It is thus evident that the two 
names refer to one species, but I think 0. dutti (Punjab, 
7500 ft.) may stand as a race. It may be, however, that 
the older name kashmirensis, Nurse, should be used for it. 

Paracolletes irroratus (Smith). 

Smith's Lamprocolletes irroratus and Dasycolletes humerosus 
come from nearly the same locality, and are 1 am sure one 
species. The pyriform patch of moss-like hair at sides of 
thorax anteriorly is red in irrorata, yellow in humerosus , but 
in specimens before me it varies from rich orange (Lilydale 
District, F\ P • Spry ) to lemon-yellow (Warburton District, 
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Victoria, F. P. Spry). The original type of humerosus has 
the first recurrent nervure joining the second cubital cell 
distinctly before its middle, but usually it goes almost 
exactly to the middle. These are all females, but the 
undescribed male comes from the Warburton district ( Spry; 
Melbourne Museum). It is similar but more sleuder, the 
face densely covered with silky brownish-white hair ; an¬ 
tennae long, entirely dark ; tubercles fringed with white 
hair. 

Hylaus morosus (Smith). 

$ .—Brighton, Victoria (Melbourne Museum). 

1 find that the flagellum of female H . sculp tifrons varies 
to obscure reddish beneath, and it now seems evident that 
the two supposed species are races of one, that later described 
to stand as IT. morosus sculptifrons (Cockerell). A male 
having the eharacters of sculptifrons comes from Gippsland 
(Melbourne Museum). 

Hylaus pergihhosus , sp. n. 

$.—Closely related to H . dromedarius (Ckll.) in all 
respects, differing thus :—larger (length about 9 mm.), 
scape black in middle, flagellum blackened above, tubercles 
bright yellow ; tegulie dark reddish with a small yellow 
spot; yellow on scutcllum bulging anteriorly ; anterior 
femora reddish in front, black behind, yellow apically, the 
yellow merging into the red in front, but sharply defined 
behind ; middle femora very stout, similarly marked, but 
there is no yellow behind ; bind femora mainly black, but 
red at apex, and at base above, the trochanters also red; 
anterior tibiae yellow, with a dark reddish mark; middle 
tibiae dark on outer side and partly posteriorly, otherwise 
light yellow, slightly suffused with reddish ; hind tibiae black, 
reddish at base; basitarsi cream-colour ; small joints of 
anterior tarsi pale red, of the others mainly dark brown; 
hind margin of first abdominal segment black; nervurea 
dark fuscous, stigma dark reddish. 

Also allied to H . cerlus (Ckll.), differing by the first two 
abdominal segments being red with black hind margins. The 
three species, with H. elongatus (Sm.) and H . quadratus (Sm.), 
form a distinct group of the genus. 

Kewell, Australia, Nov. 1885 (Melbourne Museum). 

Hylaus nubilosus (Smith). 

Smith described the female. A male from near Melbourne 
(Melbourne Museum) closely resembles the Queensland 
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form H. nubilosus aureomnculatus (Ckll.), but has the anterior 
wings dusky at apex, the first recurrent nervurc ending 
before the first intercubitus, the upper border of prothorax 
all black, and the supraclypeal mark represented by a dot. 
The character of the venation, with relatively short second 
cubital cell, is not normal for the species, but it seems 
improbable that a distinct species is indicated. 

Hylceus alcyoneus robustus , subsp. n. 

Considerably larger, 12-13 mm. long, robust, third ventral 
abdominal segments of male with a large dentiform process 
on each side. 

National Park, Australia ( T\ McC. f 10. 12. 09). Also 
one labelled New South Wales. 

The type is a male. 

The typical //. alcyoneus , Erichs. ( vidua , Smith), is before 
me from Mordialloc, A^ictoria. The male is 10 mm. long, 
and the abdomen is not dentate beneath*. 

Hylaus spryi, sp. n. 

.—Like male H. nubilosus , but larger (length about 
6*5 mm.), robust; face-marks distinctly yellowish, a small 
supraclypeal mark ; scape robust, closely punctured, entirely 
black ; postseutellum black with a minute yellow dot. Other 
characters are‘: a long black mark at each side of clypcus; 
labrum dark; flagellum ferruginous beneath; scutellum 
shorter than in H. nubilosus ; upper part of marginal cell and 
region bevond strongly suffused with fuliginous; second 
cubital cell large, receiving recurrent nervures about equally 
distant from base and apex; polished spaces on front above 
antennae very large. 

“ Belgrave, 26.12. 06” (F. P. Spry ; Melbourne Museum). 

In my key this runs nearest to H. frederici y Ckll., which 
is very different. I had to consider the possibility that this 
was the true male of H. nubilosus , instead of the form 
described above. After close examination, 1 do not believe 
that this cau be the case, but the whole matter should bo 
reinvestigated by students in the field. In neither case 
does the venation agree with Smith’s type female, but it 
seems probable that it is variable within the species. 

♦ Proiopis chalybaa , Friese, is based on a female from New Zealand 
and a male from Australia. They are presumably different species, and 
the name should be restricted to the New Zealand insect. The male, 
so far as can be ascertained from the description, appears to be 
JET. alcyoneus. 
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Hylceus bituberculatus (Smith), 

<J.—Dandenong Ranges, Victoria, January (Spry ; Mel¬ 
bourne Museum). 

Hylceus bituberculatus tasmanicus , subsp. n. 

The Tasmanian form (male, Launceston, 7.11.15, F. M. 
Littler) is smaller, with the lateral face-marks not globose 
in outline above, and the pointed abdominal processes very 
much smaller. It appears to represent a distinct subspecies. 
The wings are dusky. 

Hylceus amicula (Smith). 

? .—Lilydale district, 2. 14 (Spry; Melbourne Museum). 

Palceorhisa reginarum (Cockerell). 

Prosopis ccerulescens, Friese, 1924, is a synonym. 

Palceorhiza purpureocincta 9 sp. n. 

£.—Length about 8 # 5 mm.; expanse 15 mm. 

Head and thorax greenish blue, Hushed with purple on 
aides of thorax, on face and cheeks ; face much longer than 
broad, with three white bands; one begins very narrowly at 
middle ocellus, gradually widening to lower margin of 
supraclypeal area, thence continuing as a long-triangular 
area on clypeus, at top narrower than supraclypeal mark, 
but laterally separated from lateral bands by only a narrow 
stripe; lateral bauds extending the whole way up face and 
front, tapering at either end; labrum and mandibles dark; 
malar space large ; tongue sharply pointed ; posterior orbits 
with a white stripe; scape long and slender, white in front; 
upper border of prothorax, tubercles, large patch behind, 
broad oblique band at each side of scutellum, and transverse 
band (emarginate anteriorly) on postscutellum, all white; 
xnesothorax dullish, strongly and densely punctured; area 
of metathorax large, shining; pleura densely punctured; 
tegulse with a white spot; wings very faintly dusky, stigma 
and nervures dark brown; second cubital cell very broad, 
receiving recurrent nervures about equally distant from base 
and apex. Legs strongly metallic, shining purple, anterior 
tibia in front, and other tibiae broadly at base, white; middle 
femora somewhat reddish. Abdomen shining, weakly and 
not densely punctured, brilliant greenish blue, the hind 
margins of the segments rosy-purple; no hair-bands, but 
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thin white pubescence at sides of segments; apex bidentatc; 
ventral segments 4 to 6 with black fringes. 

Endeavour River, Queensland (Melbourne Museum; 
presented by F. P. Spry). 

Related to P. parallela disrupta , Ckll., but easily separated 
by the colour of the abdomen, the marks on scutcllum and 
postscutellum white (yellow in disrupta ), and those on 
scutellum much more widely separated, and the first recur¬ 
rent nervure much less remote from first intercubitus. 

Euryglossa nigroccerulea , Cockerell. 

Fern Tree Gully, Victoria (Spry ; Melbourne Museum). 

Andronicus cylindricus , Cresson. 

Mr. Charles Hicks has bred this species at Boulder, 
Colorado, and it turns out thut Hoplitis monardae, Ckll., is its 
female. 


LXXXIJI.— New Reptiles and a new Frog from Queensland . 

By H. W, Parker, B.A. 

(Published by permission of the Trustees of the British Museum.) 

Among the reptiles and batrachians collected by Capt. G. H. 
Wilkins in Queensland and Northern Territory, Australia, 
for the British Museum are representatives of four species 
which do not appear to have been described previously. All 
the specimens mentioned below are in the British Museum, 

LACERTILIA. 

1. Dipkdactylus platyurus , sp. n. 

Type-specimen a No. 1024.3.8.8, from Torrens Creek, 
N. Queensland (Lat. 21° 25' 8., Long. 145° 14' E.). 

Head high, convex ; snout pointed, conical, considerably 
longer than the distance between the eye and the posterior 
border of the ear-opening, once and a half the diameter of 
the orbit; ear-opening small, vertically oval. Rostral large, 
twice as broad as high, six-sided, without median clefV; 
nostril pierced between a well-developed crescentic anterior 
and five or six small posterior nasals, not touching the 
rostral or upper labials; anterior nasal separated from its 
fellow on the upper surface of the snout by two granules; 
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upper labials scarcely distinguishable from the granules on 
the sides of the snout, 15 to 17 to below the centre of the 
eye; lower labials similar; mental almost as large as 
the rostral; no definite chin-shields, but a few scales round 
the mental are slightly enlarged. Body covered above with 
uniform juxtaposed granules, which are slightly larger on 
the mid-dorsal region than on the flanks; ventral scales 
transversely oval, juxtaposed, about as large as the laterals; 
gular scales minute, circular. Limbs slender, slightly over¬ 
lapping when ad pressed ; covered with uniform granules, 
which, on the forearm, leg, maims, and pes are suh-imbricate. 
Digits scarcely dilated at the apex, which has two small oval 
plates interiorly ; basal portion of the digits with rounded 
tubercles beneath. Tail (not reproduced) short, oval, 
depressed ; as wide as the body, convex above, flat below; 
covered above with transverse rows of tubercles, which, in 
the centre and posteriorly, are much enlarged (about four 
times as large as the dorsal granules), hexagonal, and with a 
small central tubercle; covered below with flat, oval, imbri¬ 
cating scales. A cluster of small spines is present on each 
side of the thickened base of the tail. 

Colour in spirit .—Pinkish white above and below; above, 
irregularly dusted with dark brown which is more concen¬ 
trated on the flanks and leaves an indistinct, irregular, zig¬ 
zag, clear dorsal stripe. Flanks with small, indefinite, 
circular, light spots. Beneath immaculate. 

mm. 


Length. 00 

Snout to vent. 44 

Snout to ear-opening. 10 

Width of head.. 9 

Fore limb. 13 

Bind limb . 10 

Tail width . 11 


Two paratypes, both males from the type-locality, agree 
with the type in all essentials. In one the anterior nasals 
are separated by a single small shield. In colour, one shows 
the dark dusting more intensified than in the type and with 
a better defined dorsal stripe; in the other this stripe can 
scarcely be discerned. 

This species appears to be closely allied to D. hillt , Long¬ 
man, and D. conspicillatus , Lucas & Frost; from the former 
it may be distinguished by its longer snout and broader 
rostral, from the latter by its broader rostral, large upper 
caudal scales, and the coloration. 
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2. Lygosoma ( Rhodona ) wilkinri , sp. n. 

Type-specimen No. 1924.3.3.55, from Torrens Creek, 
N. Queensland (Lat. 21° 25' 8., Long. 145° 14' E.). 

Body very elongate, no trace of fore-limb ; hind limb 
didactyl. Snout subcorneal, projecting. Eye small, the 
lower eyelid with a transparent disc, llostral large, swollen, 
without sharp lateral edge; nasals large, swollen, in contact 
behind the rostral ; fronto-nasals united into a single shield 
which is broadly iu contact with the frontal; prcefrontals 


Fig 1. 



Fig. 2. 



Lygosoma (Rhodona ) wilkirm , sp. n. 


absent (or small and in the position of an anterior supra¬ 
ocular, according to the point of view) ; frontal large, 
slightly broader than long, much broader than the supra¬ 
ocular region ; fronto-parietals and interparietal distinct; 
parietals in contact behind the interparietal and followed by 
two pairs of enlarged nuchals. Five upper labials, the first 
swollen, the third entering the orbit; five lower labials, the 
first and the mental swollen. Ear-opening minute. Eighteen 
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small scales round the body, two enlarged pre-anals. Hind 
limb shorter than the distance between the tip of the snout 
and the ear-opening ; outer toe more than twice as long as 
the inner. 

Colour in spirit .—Silver grey above, whitish beneath ; 
dorsal and lateral scales each with a brown dot, more 
pronounced on the sides and tail where they produce the 
effect of narrow longitudinal liues; head-shields indefinitely 
edged with brown, belly and throat immaculate; lower 
surface of tail with brown dots forming rather irregular 
longitudinal lines. 

mm. 

Total length (tail partly regenerated) .... 1W> 


Snout to vent. 74 

Hind limb. 5 


Two paratypes, an adult and a half-grown from the type- 
locality, show slight variations. In the adult the number 
of scale-rows at the mid-body is 20 ; in both the ground¬ 
colour has lost its original silveriness and is buffy, whilst the 
dark spots are more pronounced over the whole body and 
there are traces of a dark streak from the nostril through 
the eye to the side of the body. 

This species most nearly approaches Lygosoma ( Rhodona ) 
bipes (Fischer) in the degree of reduction of the limbs, 
but is readily distinguishable from it by the distinct 
fronto-parietal8 and interparietal, the lack of a sharp lateral 
edge on the rostral, the much shorter hind limbs, and the 
coloration. 


OPHIDIA. 

3. Demansia guttata , sp. n. 

Type-specimen a ?, No. 1926*2.25.107, from Winton• 
Queensland (Lat. 22° 19' S., Long. 143° 4! E.). 

Eye moderate, its diameter half the length of the snout* 
Rostra] a little broader than deep, the portion visible from 
above about half as long as its distance from the frontal; 
mternasals broader than long, three-quarters the length of 
the prsefrontala; frontal once and a half as long as broad, 
broader than the supraocular, shorter than its distanoe from 
the end of the snout and than the parietals; nasal entire, 
just in contact with the single praefrontal which is but very 
slightly hollowed out; two postoculars; temporals 1+2; 
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six upper labials, the third and fourth entering the orbit, the 
sixth largest; three lower labials in contact with the anterior 
chiu-shields, which are longer than the posterior; the first 
pair of lower labials very large, as long as the anterior chin* 
shields; the posterior chin-shields separated by scales. 
Scales smooth, without apical pits, in 21 rows round the 
middle of the body (formula 23.21.15); ventrals 207, anal 
divided ; subcaudals 56, all paired. 

Colour in spirit .—Above pale brown, some of the scales 
with a dark brown outer edge; eleven large, indistinctly* 
margined dark blotches between nape and vent, each about 
as large as a light interspace ; tail with two small indefinite 
dark blotches. Under surfaces white except for a patch, 
about 60 ventrals long, in the middle of the belly, which 
is olive. 

Total length 740 mm. Tail 115 mm. 

The paratype, a female from the type-locality, differs from 
the type in some details. The nasal is separated from the 
praocular, the frontal is as long as its distance from 
the end of the snout, and the dorsal dark spots are not 
distinct. Ventrals 207 ; subcaudals 53. 

This species differs from all the described species of 
Demansia in having 21 scale-rows round the middle of the 
body and in the very slightly hollowed out praeoculars; it 
must, however, be referred to this genus as it lias 7 or 8 
posterior maxillary teeth, a round pupil, and paired sub¬ 
caudals. It is, apparently, most closely related tal). textilis 
(Dura & Bibr.), from which it may be distinguished by the 
different proportions of the head-shields (particularly the 
relative breadths of the frontal and supraocular) as well as 
the dorsal lepidosis. 

BATRACHIA. 

4. Pseudopkryne fimbrianus, %$. n. 

Type-specimen a $, No. 1923.11.12.3, from the 
St. George district, Queensland (Lat, 28° 14' S., Long. 
148° 35'E.). 

Snout rounded, slightly longer than the greatest diameter 
of the eye ; nostril nearer the end of the snout than the eye; 
interorbital space broader than the upper eyelid. Fingers 
moderate, the first shorter than the second ; toes moderate* 
with a rudiment of web and a slight fringe; two large meta* 
tarsal tubercles ; no tarsal tubercle ; when the hind limb is 
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adpressed the tip of the fourth toe reaches well in advance 
of the snout. Skin above slightly warty, with a pair of 
distiuct parotoid glands ; beneath granulate ; the flap of 
skin covering the cloacal opening is distinctly fimbriated 
and the skin of the hinder side of the thighs thrown into a 
rather indefinite fold which encloses a shallow oval depression 
below the cloaca (fig. 3, c ). 

Colour in spirit .—Uniform blackish brown above; whitish, 
Blightly dusted with darker, beneath. 

This species differs from all the described species of the 
genus in the peculiar fimbriated cloacal flap. It is, appar¬ 
ently, most closely related to P. guentheri , Bouleng., and 
P . mjobergi , Anderss. ; from the former it may bo dis¬ 
tinguished by its relatively longer fingers and toes, and from 
the latter by the absence of any trace of tarsal tubercle. 


Fig. 3. 



a. Pes of Psnufaphryn*fimbrianm , *p. n.; 
b. Ditto of P. guentheri , lioulciig. c. Cloacal region ol P, Jimbrinnm. 


A second Peeudophryne (also a mature $ ) collected on 
Groote Eylandt, Northern Territory, appears to be referable 
to this species. The specimen is, unfortunately, hard and 
shrivelled, so that the identification caunot be regarded as 
certain. The fimbriated cloacal flap, general bodily propor¬ 
tions and colour are the same as in the type; the webbing 
between the toes, however, has the form of small tubercles, 
and the fold of skin below the vent is much more strongly 
developed, extending laterally and dorsally on each side 
beyond the cloacal flap. If this provisional identification is 
correct, the species must have a very considerable range 
through North Australia. 
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LXXX1V.— Preliminary Note on a new Species of Tick of the 

Genus Derraacentor from Mount Everest . By Stanley 

Hirst. 

(Published by permission of the Trustees of the British Museum.) 

Dermacentor everestianus , sp. n. 

.—Body rather long and narrow, the anterior end being 
narrower than the rest. Darker patches of coloration on 
dorsum mostly quite narrow and elongated. Punctations 
on dorsum numerous and very fine ; there is also a short 
longitudinal line of slightly larger punctations at the 
anterior end of the lateral groove ; this groove does not 
extend to the posterior end of the body nor include the 
festoons. It is difficult to see the tiuer details of the struc¬ 
ture of the spiracle in our unique specimen, but the goblets 
seem to be small and numerous; its dorso-latcral prolonga¬ 
tion long and narrow. Dorsal spur on second segment of 
pulp obsolete. Basal segment of palp ventrally without any 
distinct process. Coruua of capitulum apparently well- 
developed. (Note. —One palp and also half of the capitulum 
are malformed, being poorly developed.) Coxa of fourth leg 
rather long and narrow, being furnished with a single spur. 
Femur, patella, and tibia of posterior legs with very distinct 
denticles. 

Length of body 4*15 mm.; its width 2*5 mm. 

Hub. Tinki Dzong, Tibet; alt. 13,000 feet, 2. v. 1924 
[Major R. IV. G. Hmgston). Mfc. Everest Expedition. 

A longer description with figures will be published in a 
paper on mites and ticks now in preparation. 


LXXXV. —A new Genus o/Bythoacopidie (,Jasso idea , 
Homoptera). By W. E. China. 

(Published by permission of the Trustees of the British Museum.) 

In 1851 Walker* described a new species of “ Paropia” 
from an unknown locality under the name Paropia guttifera . 
This species has remained unknown for three quarters of a 


* List Ilomopt, Ins. in Brit. Mus. iii. p. 645 (1851). 
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century. Distant, in his arrangement of the British Museum 
Collection, realized its true relationships and placed the 
single type-specimen in the Bythoscopidae. The Imperial 
Bureau of Entomology has now received thirteen specimens 
from Mr. E. Hargreaves, Government Entomologist in 
Sierra Leone. A new genus must be erected to hold the 
species. 


Rotifunkia, gen. nov. 

Head including the eyes slightly broader than the pro- 
notum at the base; as seen in dorsal view evenly rounded 
in front, the posterior margin very slightly reflexed and 
overhanging the pronotum; ocelli placed closer to the eyes 
thau to one another ; antennal scrubes moderately shallow. 
Pronotum smooth and shining, short, about twice and a half 
wider than long in the middle. Tegrnina short and broad 
especially apicaliy, the appendix being well developed ; 
moderately opaque except the third and fourth apical cells 
aud the appendix ; first apical cell very broad and poorly 
defined from the small first subapical cell. Wings with the 
typical Bythoscopid venation. Front tibiae distinctly curved; 
the hiud tibiae strongly flattened, the edges obscurely defined 
and with relatively few spines. 

Genotype : Paropia guttifera , Walker. 

Allied to Agallia , but without sculpturing of head and 
pronotum, legs flattened, front tibiae curved, hind tibiae with 
very few spines arranged along the more or less obsolete 
edges and a very broad apicaliy diverging first apical cell. 


Rot\funkia guttifera , Walker. 

Paropia guttifera , Walk. List Ilomopt. Ins. iii. p. 845 (1851). 

Redescription *:— 

$ . Shining black, glabrous, very finely shagreened, 
the rostrum (except apex), the outer margins of the gene, 
a small median spot (forming a line posteriorly) on the f rons 
just below the line of the ocelli, the posterior margins of 
the head and pronotum (obscurely and very narrowly), the 
posterior margins of the abdominal sclerites especially 
towards the sides, a triangular spot on the basal half of the 

* Walker's description is from a teneral and badly preserved 
specimen. 
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last ventrite in the ? and the bases of the genital valves in 
the £, all pale yellowish white. Tegmina shining black 
shading to dark brown on the less opaque apical area, with 
two pale yellowish-white longitudinal stripes in the clavus, 
usually coalescing (the anterior stripe running between the 
outer claval vein and the claval suture, the posterior stripe 
running along the vein but slightly obliquely to it), a very 
small spot at the apex of the clavus and a round somewhat 



Rotifunkia guttifera , Walker. 

<?, face; 6, tegmen ; c, wing; d, dorsal view of head, pronotum, and 
sen tell um; <*, lateral view of head and pronotum; /, hind tibia 
and tarsus. 

hyaline spot on the costal margin towards the apex of the 
tegmen white. Wings greyish hyaline with dark brown 
veins. Spines on the legs light brown. Last ventrite in ? 
medianlv carinate and tectiforin, its posterior margin trun¬ 
cate with a very slight median indentation. 

Length 3*5 mm.; breadth across eyes 1*4 mm. 

W. Africa, Sierra Leone; twelve specimens from Rotifunk, 
6. vii. 1925, and one specimen from Waterloo, 23. viii. 1925 
(E. Hargreaves ). 
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Tflr. K. G. Blair on Two new 


LXXXVI. — Two new Species of Chirocharis, Kolbe 
(Coleoptera , Fam . Tenebrionidre). By K. G. Blair, 
B.Sc., F.E.S. 

(Published by permission of the Trustees of the British Museum.) 

Chirocharis ( Hemipristis) curvipes , sp. n. 

Black, shining, subparallel. Head rugose, with a wide 
depression between the eyes ; on the posterior riin of this 
depression are two tubercles placed together near the middle 
line, at a level a little behind the eyes; clypeus bituber- 
culate, asymmetrical, the left tubercle much larger than the 
right; sides of clypeus convergent, in line with the genre ; 
a further strong tubercle within, and a little in front of, the 
eye on each side. The area enclosed by these tubercles, 
frontal, clypeal, and ocular, forms an ellipse distinctly longer 
than wide, and is rather coarsely scabrous. Antemire stout, 
joints 1 to 6 smooth and polished, 7 to 10 with minute 
asperities and sparsely hairy. MentUm hairy, transversely 
cordate, the ventral genre with two large teeth on each side, 
the external a little larger than the internal and coarsely 
sculptured. Thorax subqnadrate, the sides nearly straight, 
slightly convergent towards base and apex, both of which 
are emarginate. Elytra widest behind middle, smooth, strire 
marked by lines of fine punctures, somewhat irregular in the 
female, intervals almost flat, minutely punctulate. Anterior 
tibiae strongly bent, quadridigitate, inner side with a deep 
emargination before base, the upper face basal to the 
emargination being coarsely punctate, beyond it smooth ; 
intermediate tibiae sparsely and finely punctate on outer face. 

S with small nearly round velvet-like spot on each side 
of second abdominal segment. 

Length 50 mm. 

Hab . Tanganyika Territory, Kinole ; April 1925 (A, H . 
Ritchie , per the Imperial Bureau of Entomology). 

In size aud general appearance this new species most 
nearly resembles H. muelleri , Kraatz, in which, however, 
the head is less elongate, with the intertuberoular area about 
twice as wide as long, the sides of the clypeus subparallel, 
forming an angle with the genre, the autennre villose, the 
outer tooth on each side of the head beneath abortive, and 
the anterior tibiae nearly straight on their inner edge. The 
form of the tibiae in H . curvipes , which is similar in both 
sexes, recalls that of the tibiae in the male of Pseudoblaps 
dispar , Hbst. Those of C. intermedins, Geb., are apparently 
very similar, but this species, inter alia , has the meutum 
naked and a single frontal tubercle. 
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Specie* of Cbirocharis, Kolbe. 

Chirochari% (Hemipristis) kenyensis , sp. n. 

Black, shining; frons and clypeus moderately nitid and 
sparsely sculptured, the latter with two approximate, sym¬ 
metrical, longitudinal cariuse; sides of head scarcely eraar- 
ginate before eyes; frons with a pair of rather distant 
tubercles between the eyes ; under side of head with two 
large teeth on each side between the mentum and the base 
of the mandible. An ten nee with first six joints glabrous, 
7 to 10 sparsely setose, 11 opaque. Elytra ovate with striae 
represented by lines of fine punctures, intervals flat. Anterior 
femora unarmed, tibiee nearly straight on inner edge, outer 
face of intermediate tibiae moderately strongly punctate. 

c? with round velvet-like spot on each side of second 
abdominal segment. 

Length 33-35 mm. 

Hab. British East Africa, S.E. slopes of Kenya; 6000- 
7000 ft. ; Feb. 1911 (S. A. Neave). 

In size and smoothness resembles H. stygica , Kolbe, but 
differs in the frons being nitid instead of dull, the clypeal 
carinee approximate, the distance between them only about 
one-third of that between them and the angles of the clypeus, 
or of that separating the frontal tubercles. In H. stygica the 
distance between the clypeal carinse is about equal to that 
between the frontal tubercles, or that between them and 
the angles of the clypeus. In the latter species, too, the 
pubescent spots of the second abdominal segment of the $ 
are replaced each by a smooth finely sculptured depression 
without pubescence. 

Both these new species of large Passalid-like Tencbrionidae 
enter into the genus Hemipristis, Kolbe, as originally defined 
(Arch. f. Naturgesch. 1903, Bd. i. Heft 2, pp. 165, 177) 
with the mentum densely hairy and the anterior femora 
unarmed. The genu* was revised and a key to the species 
given by Gebien in his * Revision dor Pycnocerini, Lac/ 
(Deutsch. Ent. Zeitschr. 1904, pp. 120-122), but sub&e- 

3 uently in adding a new species, C. intermedins (Ergebn. 
er Deutsch. Zentr.-Afr. Exped. 1907-1908, Bd. iv. Heft 5, 
1912, p. 73), the same author uuited it with Chirocharis , 
Kolbe (type australis, Westw.), which was distiuct only in 
having the mentum naked and the anteripr tibiee quadri- 
digitate instead of tridigitate, the further character of the 
toothed anterior femora failing in (7. intermedia *. 

Neither of the species now described can, however, be 
placed in the key given by Gebien, which requires modifi* 
cation to receive them as follows;— 

1 (6). Clypeus with two parallel symmetrical 
carinse; gens beneath head (submentum of 


44* 
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On Two new Species of Chirocharis, Kolbe. 

Uebicn) with two large teeth on each side; 
size smaller, 36 mm. or loss. 

2 (5). Frons and clypeus dull, clypeal carinrc as far 

apart ns the frontal tubercles; c? without 
tomentose patch on each side of 2nd abdo¬ 
minal segment. 

3 (4). Elytra Rulcate, intervals convex . krantzi , Gob. 

4 (3). Elytra striate punctate, intervals nearly flat. utyyica, Kolbe. 

6 (2). Frons and clypeus nitid, sparsely punctate; 

clypeal carum* approximate; with small 
roundish tomentose patch on each side of 
2nd abdominal segment . kenyemis , sp. n, 

6 (1). Clypeus with two tubercles near middle of 

antoiior margin; <$ with tomentose spots 
on each side of 2nd ventral segment; size 
larger, over 40 mm. 

7 (8), Two largo genal teeth on each side beneath 

head; frontal tubercles approximate, frontal 
intertuberculur area rugose, longer than 
wide; anterior tibioo strongly bent and ex¬ 
panded internally beyond middle; c f with 
Binall subtriangular tomentose spots . curvipes, sp. n. 

8 (7). Only one, the inner, large genal tooth on 

each side; frontal tubercles about as far 
apart as clypeal tubercles, intertuberculur 
area broadly transverse ; anterior tibiae 
nearly straight on inner edge. 

0 (10). Frontal area rugose, left clvpesl tubercle 
larger than right; outer face of intermediate 
tibia* linely punctured; with narrow 


transverse tomentose spots. miiHeri , Krtz. 

10 (0). Frontal area smooth; clypeal tubercles sub- 
equal, divergent; outer lace of intermediate 
tibia? coarsely punctured; with large 
round tomentose spots. ukamia, Kolbe. 


In addition to the tornent-apot on each side of the second 
abdominal segment, of tire male this sex, both in this and 
the allied genus Chirosce/is, is further adorned with a vertical 
comb of closely-set stiff rufous hairs along the inner face of 
the posterior tibia so placed as to be able to rub the tomeut- 
spot as the leg is moved up and down. Of this there is no 
trace in the female, and in those species in which the 
toment-spot is poorly developed or absent in the male this 
comb is much weaker, with more slender and fewer hairs, 
than in the species possessing a large toment-spot. The 
movements required are exactly those of a stridulatory 
apparatus, but the structure, stiff bristles rubbing over a 
patch of velvet, seems to place sound-production out of the 
question. A possibility remains that it may serve a scent- 
distributing purpose. Observations on the living insect 
on the functions of this two-fold apparatus are eagerly 
awaited. 
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LXXX VII. —On the Occurrence of the Genus Epiceratodus 

in the Upper Cretaceous of New South Wales . By Ekrol 

Ivor White, of the British Museum (Nat. Hist.). 

(Published by permission of the Trustees of the British Museum.) 

A specimen of an opalized Ccratodont tooth recently pre¬ 
sented to the National Collection has proved to be of 
unusual interest in that it seems referable to Epiceratodus , 
and is therefore the earliest recorded specimen of the genus, 
which has otherwise been recorded fossil only from the 
Quaternary (E. I. White, 1925). 

Epiceratodus pattinsonw, sp. n. 

Specific characters . Palatine teeth short and broad, stoutly 
built with inner (and posterior) margin rounded, closely 
apposed hut not in actual contact mcsially. Combs six in 
number, the last two being well-defined but less completely 
separated than the others ; all radiate from a point in middle 
of iiiuer margin, the first two curving backwards, the third 
being straight and last three curving forwards ; size of combs 
diminishes from front to rear, free portions small. Comb- 
ridges reach inner margin, valley separating first from 
second shorter than remainder. 

Holotype. Left palatine tooth with bone attached, Brit. 
Mus., P. 13678. • 

Form . and Loc . Opal Beds (U. Cretaceous): White Cliffs, 
N.S.W.^ 

Description . The tooth is complete except that the tips of 
the first two combs have been broken off. The shape of the 
tooth and the curvature of the combs are exceptional. The 
inner and posterior margins are confluent and form an 
almost perfect serni-eirele, from the middle of which the 
combs radiate, the tips of the foremost curving gently back¬ 
wards and those of the last three forwards. All the comb- 
ridges reach the inner margin and the valleys separating 
them are equally extensive with the exception of the first, 
which is much shorter than the remainder. 

The body of the tooth is broad, the breadth measured 
along the second valley being but little shorter than one- 
lialf the length preserved, i. e. the length without free portion 
of the first comb. The free portions of the perfect combs 
are stumpy, and that of the second was probably similar, 
but the first, the ridge of which is quite narrow, was most 
likely to have been longer. No dcnticulations arc to be 
seeu on the outer edges. 
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The openings of the dentinal tubuli are preserved in the 
opal so that the worn tritoral surface is pitted. 

Much of the palato-pterygoid bone is preserved and its 
general form indicated, though the exact outlines are a little 
uncertain. Along the symphysis there is a small margin of 
bone at the base of the tooth, which shoas that the teeth 
were not in actual contact, although placed closely together. 
Behind the symphysis, the deflection of the margin is so 




Fig. 1.—J Epiceratodus pattin tones, sp. n. 

Left palatine tooth with bone attached. A, oral, B, external 
a iew (inverted). [P. 18678—slightly enlarged ] 

Fig. 2.— E . pattimonee, sp. n. 

Reconstruction of left splemal tooth. [1-6, comb-ridges.) 


slight that the anterior part of the parasphenoid must have 
been extremely narrow, especially as the steepness of the 
thick edge precludes any possibility of overlap. The bone 
behind the tooth is very broad and the hinder part of the 
inner margin of the tooth lies roughly at right-angles to it. 

The aboral surface of the bone is flat and featureless! 
except for the stump of the ascending process which lies 
immediately above the second comb. 
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Comparison with other species .—The teeth of four other 
authentic species of Ceratodonts are known from Cretaceous 
rocks, and all these are referred to Ceratodus itself. Three of 
them come from Africa, and of these, C. africanus , E. Haug 
(1905), has flat triangular teeth, C. minutus, E. Haug (1905), 
is based on a small splenial tooth with four combs, and C. humei , 
P. Priem (1914), has large dental plates of which the upper 
are flat with five short, almost parallel combs and a strong 
inner angle. 

The fourth species, C. (Metaceratodus) wollastoni , F. Chap¬ 
man (1914), requires more careful consideration, as it comes 
from the same beds as the new tooth and from a locality, 
Walgett, only 350 miles from White Cliffs. Moreover, as it 
is a splenial tooth, there is the possibility that the new 
specimen may be the upper tooth of the same species. 

The teeth of Ceratodonts fit closely together and it is 
possible to reconstruct tbe lower plate from the upper. The 
inner margin cannot be fixed with certainty, as the lower 
tooth is usually the narrower and the inner margin varies 
accordingly. 

If the reconstruction (fig. 2) is compared with the splenial 
tooth of C. wollastoni , it is obvious that the two differ in 
many respects. Firstly, there is the discrepancy in the 
number of combs; in C. wollastoni only three are preserved 
and it is probable that only four were ever present, but' as 
the last two are generally very close together, there may 
have been a fifth, although this is not likely; while as 
splenial teeth sometimes have one comb fewer than the 
palatine teeth, the reconstruction may have one too many: 
hence it is just possible that both forms had five combs. 
Secondly, in Chapman’s species the tritoral surface is 
smooth and the comb-ridges do not reach the inner angle. 
This might be accounted for by the unworn condition of the 
tooth *, which, however, is rather too large, and the exposure 
of the dentinal tubuli suggests that such is not the case. 
Moreover, the direction of the straight combs differs from 
what one would expect in the lower teeth of E. pattinsonm , 
especially in the hiuder part, and the first comb is prominent 
and continuous and could not work in the shortened valley 
between combs 1 and 2 of the new tooth. 

* In the description of E, syrensU (mihi, 1925 ? p. 141, nl. vi. fig. 6) 
it is stated that a small tooth is “ very worn, the ridges on tue grinding- 
surface being totally obliterated.” This is inoorreot, for although one 
generally associates smoothness with wear, it is quite apparent that the 
movement of the combs one against another will deepen the valleys and 
so strengthen the combs: hence smoothness in this case is actually a 
sign of an unworn condition! 
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It is certain, therefore, that the two forms are distinct. 

Systematic Position .—The question as to which of the 
genera Ceratodus or Epiceratodus an isolated tooth sucli us 
this should be referred is not easy to decide, since these 
genera were separated on differences in the skull. Stromer 
and Peyer (1917, p. 76), however, have suggested a number 
of characters as being distinctive of Epiceratodus , and these 
are:— 

(a) Vomerine tooth present. 

(b) Teeth somewhat variable. 

(c) Teeth 2-3 times as long as broad, the grinding- 

surface being of the total breadth. 

(d) General absence of inner angle except occasionally 

behind. 

(e) 6 7 combs in upper, 6 in lower teeth. 

(/) Slight sjmphysial contact of upper, and wide 
separation of lower teeth. 

These observations were based on the then only known 
species, the living E . forsteri (Krefft). Since then two 
other species from the l 5 leistocene have been described 
(E. 1. White, 1925) which render necessary some modifi¬ 
cations in the above list. 

The question of the absence of the vomerine teeth in 
Ceratodus is open to doubt, and 1 aiu still inclined to think 
that it may be fortuitous, in spite of what Peyer (1925, 
p. 16) says on this subject. 

Variability is certainly not peculiar to one genus or the 
other to judge by the specimens of C. africanus , Haug, 
described by Peyer (1925). 

In E . eyrensis , White, the total breadth measured across 
the first comb is at least $ of the length and there is a 
prominent anterior inner angle, so that ( c) and ( d) cannot 
be regarded as constant characters of the teeth of this genus. 

The number of combs is a helpful indication, for, as 
Stromer and Peyer point out, in the palatal teeth of Cera- 
todus it is usually, in the lower teeth always, less than six. 
But this is not helpful in determining a palatal that has 
six combs, although it is suggestive of Epiceratodus rather 
than Ceratodus . 

The symphysial contact of the upper and lower teeth is, 
however, more relevant. Actually, in five out of six upper 
dentitions of E. forsteri in the British Museum there is no 
Actual contact at all between the teeth, and in the sixth they 
are separated at the base. On re-examination of the types 
of E. eyrensismdJE.j/reyoryi , the same conditions appear to 
have been present, so that the statement in the diagnoses of 
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these species that the upper teeth are “in close contact 
menially ” is misleading. 

It is evideut, therefore, that the only constant difference 
between the teeth of the two genera is in the degree of 
separation of the teeth. In Epiceratodus neither upper nor 
lower teeth are in contact and the latter are the more widely 
separated. 

It is on this evidence of the separation of the palatal teeth 
of the new species that it is referred to Epiceratodus , and 
this is further supported by the number of combs—six. 

It may be mentioned in passing that Chapman (/oc. cit.) 
created a subgenus Aletaceralodus for the Australian Jurassic 
and Cretaceous species, C. avus and C. wollastoni, owing to 
the presence of characters supposedly intermediate between 
the two genera in question. The paucity of combs is indeed 
characteristic of the older genus, but it is difficult to see 
where its affinities with the living fish lie—the presence of 
a scale similar to those of E. fursteri in the same beds as 
C. avus can hardly be held to b j a good reason for erecting 
a new subgenus for both the Mesozoic forms, and the pitting 
on the surface of C. wollastoni , which is also mentioned, is 
common to all the Ceratodont teeth that 1 have examined 
from the Trias upwards: it is purely structural and due to 
the exposure of the dentinal tubuli by the wearing of the 
surface. The subgenus Metacerutodus is therefore not \vell 
founded, and it does not seem possible, in view of the varia¬ 
bility in the characters of the teeth of the various Mesozoic 
species, to define satisfactorily a subgeuus (or genus) inter¬ 
mediate in dental characters between Ceratodus and Epi¬ 
ceratodus ( = Neoceratodus auct.), nor is such a subgeuus 
necessary. 

Affinities .—The affinities of such an isolated specimen 
cannot possibly be determined with any certainty, but of the 
teeth of the three Mesozoic species from Australia this tooth 
certainly resembles those of the living and Pleistocene fishes 
most closely, and it is not improbable that the fish to which 
it belonged was truly an ancestral form of the Quaternary 
species. 

The specimen described above was not found in situ . It 
came into the possession of Mrs. T. Pattinson, who, through 
the iuterest of Mr. C. Davies Sherboru, has generously 
presented it to the National Collection. The species is 
named in her honour. 
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PROCEEDINGS OF LEARNED SOCIETIES. 

GEOLOGICAL SOCIETY. 

March 10th, 1926.—Dr. F. A. Bather, M.A., F.R.S., 
President, in the Chair. 

In exhibiting plaster oasts of parts of the skull of the type- 
specimen of JDeuterosaurus biarmicus Eichwahl, a primi¬ 
tive reptile from the Permian of Russia, Franz, Baron Nopcba, 
For.Corresp.G.S., said that Deuterosaurus proves to ho inter¬ 
mediate between the mainly North American Pelycosaurians and 
the South African Dinocephalia. The copper-bearing strata in 
which Deuterosaurs are found contain also typical Deinocephalians, 
but are evidently somewhat lower than the Tapinoccphalu* Beds 
©f South Africa. They are followed upwards by the reptiliferous 
beds of the Dwina that contain the same Reptiles as the lower and 
middle beds of the Beaufort Series in South Africa, and these are 
again followed, in the Governments of Kostroma and Vologda, by 
beds containing Thecodontia. Thus the succession of the verte¬ 
brate faunas of Russia is the same as in South Africa; but it 
seems as if the South African fauna originated in the North, as, 
besides Deuterotauru *, the higher Dwina Beds have also yielded 
remains of a primitive forerunner of the Cynognathia that is 
hitherto unknown in South Africa. 

The following communication was read :— 

4 Cretaceous Glaciation in Central Australia’. By Walter 
G. Woolnough, D.So., F.G.S., and Prof. Sir T. W. Edgeworth 
David, K.B.E., C.M.G., D.S.O., D.Sc., F.R.S. 

Evidences of glacial action in Central Australia were recorded 
more than forty years ago by the former Government Geologist 
of South Australia, H. Y. L. Brown. The evidence is mostly in 
the form of numerous erratics and occasional beds of tillite. Later 
Sir Baldwin Spencer, Dr. J. A. Watt, and the late Prof. Ralph Tate 
described the occurrence of undoubted glacial deposits in the heart 
of Australia at Yellow Cliff and Crown Point. Originally all these 
occurrences were referred to one and the same glaciation, assumed 
to be of Cretaceo-Tertiary or possibly Jurassic age. 
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Geological Society . 

As the result of later researches by L. K. Ward and R. L. Jack, 
of the Geological Survey of South Australia, Prof. W. Howchin, 
Dr. H. Basedow, and the Authors of this paper, it was demonstrated 
that the occurrences belonged to two distinct geological horizons, 
the older almost certainly Permo-Carboniferous, and the newer 
probably Jurassic to Cretaceo-Tertiary. Recently, one of the 
Authors (W. G W.), when exploring the salt-lakes of Central 
Australia on behalf of Brunner, Mond & Co., was fortunate enough 
to discover good evidence as to the age of the later glaciation. 
Recent observations by Ward and Jack have shown that the 
erratics are distributed in vast numbers over an area of South 
Australia measuring about 200 by 100 miles. They vary in size 
from a foot or so up to 5 feet in diameter. 

The most recent expedition (by W. G. W.) has led to the dis¬ 
covery by him of marine fossils in the same matrix as that in 
which the erratics are embedded. They consist of stems and 
calyx-plates referable to one of the Pentacrinidae, and imper¬ 
fectly preserved valves of pelecypods, mostly Auer llitta. The erratic- 
bearing sandy mudstones show a considerable transgression across 
the marine Lower Cretaceous rocks containing very large specimens 
of Griocera *, and referred by F. W. Whitehouse to the Aptian 
horizon. The erratic-bearing beds, together with a thick series of 
freshwater strata with lignites, which mostly overlie tho glacial 
deposits, are termed the Winton Series. They are followed 
by strata making locally a distinctly unconformable junction 
with them and probably of early Tertiary age. These latter 
beds belong to the Eyrian Series, which in places carries fossil 
leaves of jkvcalyptu*. The occurrence of Avcrllina and forms 
allied to Isocrinu* in the Winton Beds at Moolawatina (south¬ 
west of Lake Callabonna, north-east of the northern end of the 
Flinders Range of South Australia), added to the above data, 
suggests contemporaneous glacial action in Middle Cretaceous 
time. F. W. Whitehouse opines that the age may approximate to 
Albian. If so, it would accord with the New Zealand evidence 
of a great orogenic movement in those islands soon after the 
close of Neocomian time. This revolution was accompanied by 
widespread intrusions of dunite and other igneous rocks in New 
Zealand. 

The Authors suggest that the crust-movements, which were 
orogenic in New Zealand, expressed themselves as epeirogenic 
uplifts in Australia, and account for the fact that the Cretaceous 
Mediterranean of Australia gave place soon after the close of 
Aptian time to a vast freshwater lake : for marine sedimentation, 
although in places represented by small patches of Albian, mostly 
ceased even before Albian time. In some localities, especially 
perhaps in the Gawler Ranges, the land rose so high, as the 
result of the uplift, that it harboured glaciers of no little extent. 
Bergs derived from the latter rafted erratics into the Winton 
Lake, as well as into some of the adjacent, intermittently marine, 
estuaries, probably in Middle Cretaceous time. 
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